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LABOR PRODUCTIVITY; A SEARCH AND CONFIRMATION 
OF NONTRADITIONAL DETERMINANTS
CHAPTER I  
INTRODUCTION
P ro d u c tiv ity  has been regarded  as one o f th e  most im portant 
m easures o f performance a t  th e  economy-wide, in d u s try , f irm  and d ep a rt­
ment le v e l .  As a r e s u l t ,  p ro d u c tiv ity  has now become an everyday word. 
The im pact of in c re ases  in  th e  le v e l  o f p ro d u c tiv ity  on s o c ia l  and 
economic co n s id e ra tio n  a re ,  fo r  in s ta n c e , rap id  economic growth, 
h ig h e r  s tan d a rd s  of l iv in g ,  improvement in  th e  b a lan ce  o f payment, 
lower in f l a t i o n  and in c re a se d  le i s u r e  tim e. At th e  firm  le v e l ,  pro­
d u c t iv i ty  has been u t i l i z e d  as a  goal o f fu tu re  s t r a te g y  and labor 
n e g o t ia t io n s .
In  th e  United S ta te s  th e  e a r l i e s t  s tu d ie s  o f p ro d u c tiv ity  were 
made in  th e  l a t e  19th cen tu ry  by th e  Bureau of Labor in  th e  Department 
o f th e  I n t e r i o r  under th e  d i r e c t io n  o f Commissioner C arro l D. Wright 
(K endrick , 1976 B, p. 425). Kendrick a lso  noted th a t  th e  n e x t broad 
s tu d ie s  were made by th e  N a tio n a l Research P ro je c t o f  Works Progress 
A d m in is tra tio n  and the  N a tio n a l Bureau of Economic R esearch in  th e  
1 9 3 0 's .  These p ro d u c tiv ity  s tu d ie s  led  to  pub lished  m easures of ou t­
p u t per man-hour in  m ajor in d u s tr ie s  and se c to rs  o f th e  U nited S ta te s
1
2as a r e g u la r  p a r t  o f fe d e ra l government s t a t i s t i c a l  programs in  1940 
under th e  Bureau o f Labor S t a t i s t i c s .  The main concern o f  th ese  e a r ly  
s tu d ie s  was to  measure th e  la b o r-d isp la c in g  e f f e c ts  o f m achinery o r 
technology .
Though th e  f i r s t  American n a t io n a l  p ro d u c tiv ity  o rg a n iz a tio n  
was n o t e s ta b l is h e d  u n t i l  1970, th e  U nited S ta te s  helped  European 
c o u n tr ie s  and Japan to  s e t  up a n a t io n a l  p ro d u c tiv ity  c e n te r  a f t e r  
World War I I .  In 1955, th e  European P ro d u c tiv ity  Agency was e s ta b ­
lis h e d  (1) to  fu n c tio n  as a c le a r in g  house fo r  n a t io n a l  p ro d u c tiv ity  
bod ies and o th e r  in te r n a t io n a l  a s s o c ia t io n s ,  and (2) to  guide European 
e f f o r t s  tow ard g re a te r  p ro d u c tiv ity  and to  study the  s o c ia l ,  economic 
and human consequences of developm ents in  technology (Takeuchi, 1977, 
p. 5 ) . W ith comparable o b je c t iv e s ,  the  Japanese P ro d u c tiv ity  C enter 
was e s ta b l is h e d  in  1955 (Lee, 1971, p. 93).
In  June 1970 P re s id e n t Nixon s e t  up th e  N a tio n a l Commission 
on P ro d u c tiv ity  to  study  ways o f  in c re a s in g  ou tpu t in  government and 
p r iv a te  in d u s try  (O'Connor, 1977, p. 701). One of i t s  main o b je c tiv e s  
was to  use th e  t r e n d - ra te  o f p ro d u c tiv i ty  advance as a guide to  non- 
in f l a t i o n a r y  wage in c re a se s  under th e  w age-price c o n tro ls  th a t  were in  
e f f e c t  from 1971 to  1974. But th e  U nited  S ta te s  Congress was d is ­
appoin ted  in  i t s  perform ance. S p e c if ic a l ly  th e  House Banking and 
Currency Committee questioned  th e  com m ission's la c k  of c o n c e n tra tio n  
on m a tte rs  p o te n t ia l ly  a f f e c t in g  A m erica 's in te r n a t io n a l  com petitive  
p o s it io n  and th e  u se fu ln ess  o f  some proposed p ro je c ts  d e a lin g  w ith  
bank ing , r e s ta u r a n ts  and ed u ca tio n  (M athiasen, 1975, p. 261).
In  1975, th is  commission was renamed as th e  N a tio n a l 
Commission on P ro d u c tiv ity  and Work Q u ality . Besides changing i t s
3name, th e  Congress c ry s ta l l iz e d  i t s  fu n c tio n . I t  was re q u ire d  to  focus 
i t s  e f f o r t s  on fo u r a re a s : w orker m orale and q u a l i ty  o f p ro d u c t, th e
U nited S ta te s  in te r n a t io n a l  co m p etitiv e  p o s it io n , government e f f ic ie n c y  
and c o s t o f e s s e n t i a l  consumer goods and se rv ic e s  (O 'Connor, 1977, 
p. 701).
In  th e  p r iv a te  domain, 80 c o rp o ra tio n s  founded th e  American 
P ro d u c tiv ity  C enter under th e  le a d e rsh ip  o f C. Jackson Grayson, form erly  
o f th e  f e d e r a l  governm ent's P r ic e  Commission and form er Dean o f South­
e rn  M ethodist U n iv e rs ity  (B usiness Week, 1977). This p r iv a te  produc­
t i v i t y  c e n te r ,  founded in  1977, i s  d ed ica ted  to  s tre n g th e n in g  th e  f re e  
e n te rp r is e  system  by developing programs to  improve p ro d u c tiv ity  and 
th e  q u a l i ty  o f working l i f e .  I t  a lso  provides in fo rm ation  and conducts 
sem inars and t r a in in g  programs on p ro d u c tiv ity .
Reason fo r  Micro P ro d u c tiv ity  Research
H ere, micro means th a t  th e  s p e c ia l  a p p lic a t io n  o f th e  r e s u l t  
of p ro d u c tiv i ty  s tu d ie s  is  to  f irm s , r a th e r  than  to  a  n a t io n a l ,  re g io n a l, 
o r  lo c a l  economy. I t  i s  a lso  tru e  th a t  w hether a  s tudy  concerns i t s e l f  
w ith  a n a t io n ,  in d u s try  o r  f irm , th e  im p lic a tio n  i s  no t l im ite d  to  only 
one le v e l ,  s in c e  each le v e l  i s  in t e r r e la t e d .  For in s ta n c e , i f  th e  main 
purpose o f  a s tudy  i s  to  make a recommendation on how to  improve the 
p ro d u c tiv ity  o f a  group o f  f irm s , th e  im pact o f th i s  s tudy  w i l l  be on 
an in d u s try  and a  n a t io n a l  economy as w e ll as i t s  p re s e t  boundary, a 
group o f  f irm s . Thus, th e  key is s u e  becomes: what i s  th e  " d ir e c t"
in t e r e s t  o f a study?
Why does th is  s tu d y  have a m icro focus? A m icro focus does 
n o t im ply th a t  a macro s tudy  i s  n o t im p o rtan t. On th e  c o n tra ry , th i s
4study  reco g n izes  th e  s ig n if ic a n t  in f lu e n c e  o f macro le v e l  s tu d ie s  on 
p ro d u c tiv ity .  The tru e  is  th a t  the  review  o f prev ious re sea rch  in  
p ro d u c tiv ity  shows th e  im portance of such s tu d ie s .  In a d d i tio n , most 
groundwork in  p ro d u c tiv i ty  has been conducted a t  a macro le v e l .  Does 
th is  imply th a t  m icro re se a rc h  is  no t necessary ?  D e f in ite ly ,  th e  
answer i s  "n o ."  To understand  p ro d u c tiv i ty ,  i t  i s  e s s e n t ia l  to  s tu d y  
a l l  le v e ls  of th e  economy ra th e r  than only  c e r ta in  le v e ls .  In  o th e r  
w ords, l i k e  th e  human body, which re q u ire s  balanced  n u t r i t io n  fo r  
h ea lth y  grow th, p ro d u c tiv ity  s tu d ie s  a lso  need a  balance o f m icro and 
macro re se a rc h . This study  concerns a  m icro le v e l  n o t because a macro 
le v e l  i s  n o t im p o rtan t b u t because a b e t t e r  balance  o f s tu d ie s  on 
p ro d u c tiv ity  i s  needed.
A nother reason  fo r  the  s e le c t io n  o f firm s i s  th a t  most d a ta  
a t  the  macro le v e l  a re  drawn from government p u b lic a t io n s . These d a ta  
are  ob ta in ed  m ainly fo r  purposes o th e r  than  p ro d u c tiv ity  a n a ly s is ,  
consequen tly , c o n s id e ra b le  m anipulation  o f the  d a ta  is  o ften  re q u ire d  
to  be a b le  to  ana lyze  p ro d u c tiv ity . Such m anipu lation  may c re a te  a 
r e l i a b i l i t y  problem . For in s ta n c e , when th e  Bureau of Labor S t a t i s ­
t i c s  wants to  o b ta in  d a ta  on employee manhours fo r  th e  food r e t a i l i n g  
in d u s try , they have to  co lla p se  two types o f d a ta ; employee d a ta  by 
the Bureau o f Census and t h e i r  own in t e r n a l  d a ta . S p e c if ic a l ly ,
The Bureau o f  Labor S t a t i s t i c s  d a ta  f o r  nonsuperv isory  w orkers a re  
m u lt ip l ie d  by th e  rep o rte d  average weekly hours to  o b ta in  t o t a l  
manhours fo r  nonsuperv isory  w orkers. The number o f su p e rv iso ry  
w orkers ( t o t a l  employment le s s  nonsuperv iso ry  w orkers) a re  m u lti­
p lie d  by th e  e s ta b l is h e d  average w eekly hours worked fo r  s a la r i e d  
r e t a i l  food managers derived  from d a ta  p u b lished  in  th e  1960 and 
1970 census o f po p u la tio n  (Bureau o f Labor S t a t i s t i c s ,  1974, 
p. 11).
5The use o f prim ary d a ta  might avo id  th i s  kind o f problem . But the 
c o l le c t io n  o f  prim ary d a ta  u su a lly  demands a longer p e rio d  o f time and 
more re s e a rc h  funds. The d a ta  f o r  th i s  study  were no t d i r e c t ly  co l­
le c te d  to  s tu d y  p ro d u c tiv ity . B u t, fo r tu n a te ly ,  th e  d a ta  as they were 
c o l le c te d  re q u ire d  no m anipu la tion  excep t the c re a tio n  o f  new v a r ia b le s  
by u s in g  e x i s t in g  v a r ia b le s  in  th e  d a ta  base .
Why Study R e ta il in g  P ro d u c tiv ity ?
This s e c tio n  d escrib es  why r e t a i l i n g  i s  adopted as th e  
in d u s try  to  be s tu d ie d  in  th is  re se a rc h .
Dynamic Changes in  R e ta ilin g  
In  th e  1970 's r e t a i l i n g  faced  d o u b le -d ig it i n f l a t i o n ,  r is in g  
energy c o s t s ,  h igh  c a p i ta l  c o s ts ,  re c u rr in g  c a p i ta l  sh o rtag es  and a 
major re c e s s io n . This economic s i tu a t io n  was d i f f e r e n t  from th a t  of 
the  p rev io u s  decade which had prov ided  a favorab le  environm ent fo r 
r e l a t iv e ly  ra p id  expansion o f r e t a i l i n g .  The 1970's  developments were 
un favo rab le  e s p e c ia l ly  to  r e t a i l i n g  which operates on r e la t iv e ly  
s le n d e r  p r o f i t  m argins. For in s ta n c e ,  during th is  p e rio d  the  average 
p r o f i t  r a t i o s  fo r  d iscoun t departm ent s to re s  and superm arkets were 
only 1 .9  p e rc e n t and .8 p e rc e n t, r e s p e c t iv e ly  (McCammon, 1981).
McCammon s a id  th a t  th ese  r a t io s  a re  only a l i t t l e  over h a l f  o f the 
ta rg e t  p r o f i t  m argins.
In  a d d itio n  to  a r o l l e r  c o a s te r  economy, r e t a i l i n g  was 
suddenly co n fro n ted  by new types o f  com petition . McCammon (1973) c la s ­
s i f i e d  th e  new types o f com petition  in to  four; in t r a  type com petition  
(T h r if ty  v s .  W algreen), in te r ty p e  com petition  (Kroger v s .  K -M art),
6system s com petitio n  (A&P v s . IGA) and fre e -fo rm  com petition  (D aylin 
v s . I n t e r c o ) .
A r o l l e r  c o a s te r  economy and in te n s i f i e d  com petition  a lso  
c o n tr ib u te d  to  a c c e le ra t in g  r e t a i l  i n s t i t u t i o n a l  l i f e  cy c les . McCammon 
(1973) e s tim a te d  th a t  th e  t i n e  to  reach  m a tu r ity  d ec lin ed  from app rox i­
m ately  100 y e a rs ,  in  th e  case of departm ent s to r e s ,  to  approxim ately  
10 y e a rs ,  in  th e  case  of ca ta lo g  showrooms. As concept companies of 
th e  1960 's  l i k e  M cDonald's, Kentucky F rie d  Chicken, K-m art, and Radio 
Shack became th e  dominant com petito rs in  t h e i r  l i n e  of trad e  in  th e  
1970's ,  McCammon (1981) p re d ic te d  th a t  new wave r e t a i l e r s  such as 
Video C oncepts, C olor T i le ,  W allpapers To Go, S tandard Brands P a in t ,  
Toys 'R" Us and M ervyn's, w i l l  enjoy h igh  com p etitiv e  edges over 
e x is t in g  firm s in  th e  fu tu re .
P ro d u c tiv i ty  i s  no t the so le  answer to  meet th is  ch a llen g e , 
bu t p ro d u c tiv ity  w i l l  draw s p e c ia l  a t t e n t io n  as a to o l of s u rv iv a l .
Low P ro d u c tiv ity  in  th e  S e rv ice  S ecto r
The s e rv ic e  s e c to r  of the U nited  S ta te s  economy has been 
re c e iv in g  in c re a se d  a t te n t io n .  P re s e n tly  th e  share  o f to t a l  employees 
in  th e  s e rv ic e  s e c to r  i s  64 m ill io n , o r  62 p e rce n t of th e  t o t a l  c i v i l ­
ian  la b o r  fo rc e  (Bureau of Labor S t a t i s t i c s ,  1981). S everal s tu d ie s  
have a ttem p ted  to  determ ine why th e  la rg e  in c re a se  in  t o t a l  employment 
o ccu rred . For in s ta n c e , Fuchs (1968) c o n s id e rs  th re e  hypotheses: (1)
a more ra p id  growth in  th e  demand fo r  s e rv ic e s  by consumers, (2) a 
r e l a t i v e ly  slow  in c re a s e  in  th e  demand fo r  s e rv ic e s  by consumer, (3) a 
r e l a t i v e ly  slow  in c re a s e  in  ou tpu t p e r  manhour in  th e  s e rv ic e  in d u s try . 
These hypotheses respond to  th e  d ram atic  s h i f t  o f employment toward
7se rv ic e s  from approx im ate ly  40 p ercen t in  1929 to  over 60 p e rc e n t in  
1963. Among th e se  th re e  hypotheses, he argued th a t  th e  l a s t  h y p o th esis  
ex p la in s  th e  m a jo r ity  o f  such changes. In  o th e r  words, th e  main exp lan ­
a tio n  was th a t  o u tp u t per manhour grew much more slow ly in  the  s e rv ic e  
in d u s tr ie s .  These in d u s tr ie s  a re  in h e re n tly  le s s  su b jec t to  techno­
lo g ic a l  change than  th e  r e s t  o f th e  economy. He re je c te d  th e  f i r s t  
h y p o th e s is , s in c e  th e  sh are  of GNP by th e  s e rv ic e  se c to r  has no t changed 
much. He a lso  r e je c te d  the second h y p o th e sis  s in c e  i t  accounted fo r  
only 10 p e rce n t of such change.
But th e  conc lu sio n s of Fuchs b r in g  about s e v e ra l c r i t i c i s m s .
The s e rv ic e  s e c to r  i s  so  d iv e rse  th a t  a l l  in d u s tr ie s  in  th e  s e rv ic e  
s e c to r  cannot be regarded  and analyzed as one. The s e rv ic e  s e c to r  
in c lu d es  t r a n s p o r ta t io n ,  p u b lic  u t i l i t i e s ,  w holesale  and r e t a i l  t r a d e ,  
government, h o s p i ta l  and d o c to r 's  s e rv ic e ,  f in a n c e , in su ran ce , r e a l  
e s ta t e  and a v a r ie ty  o f o th e r  s e rv ic e s .  Among th e se  in d u s t r ie s ,  growth 
ra te s  in  o u tp u t p e r manhour in  th e  a i r  t r a n s p o r ta t io n  and th e  gas and 
e l e c t r i c  u t i l i t i e s  in d u s tr ie s  were a c tu a l ly  a t  th e  top of 44 s e le c te d  
in d u s tr ie s  s tu d ie d  by th e  Bureau o f Labor S t a t i s t i c s  fo r  th e  p e rio d  
from 1947-1973.
One o f th e  many reasons fo r  th e  d rag  in  p ro d u c tiv ity  in  th e  
s e rv ic e  s e c to r  i s  th e  in c lu s io n  o f th e  s t a t e  and lo c a l  government s e c ­
to r .  During th i s  p e r io d , th i s  s e c to r  made alm ost no e f f o r t  to  measure 
p ro d u c tiv ity .  The s t a t e  and lo c a l  government s e c to r  provided only  
6 .3  p e rce n t o f a l l  job  o p p o rtu n itie s  in  1947. I t s  share has s in c e  
in c re a sed  to  over 15 p e rce n t in  1980 (Bureau o f  Labor S t a t i s t i c s ,
1981). This second reason  shows th a t  p ro d u c tiv ity  in  r e t a i l i n g  must
8be s tu d ie d  s e p a ra te ly  from th e  s e rv ic e  s e c to r .  This i s  the  case 
because th e  s e rv ic e  s e c to r  in c lu d es  such d iv e rse  in d u s tr ie s  th a t  i t  i s  
d i f f i c u l t  to  draw m eaningful conclusions from s tu d ie s  th a t  a re  h ig h ly  
aggregated .
D eclin ing S erv ice  in  R e ta il in g
The th i r d  reason  is  th e  p o s s i b i l i t y  th a t  a l l  o r  most o f th e
gains in  r e t a i l i n g  p ro d u c tiv ity  were la rg e ly  th e  r e s u l t  o f a d e c lin e
in  s e rv ic e .  This h y po thesis  i s  based  on th e  work o f Schwartzman (1971)
which re v e a le d  th a t  a l l  in c re a se s  in  t r a n s a c t io n  s iz e  a re  a t t r ib u te d
to  s e rv ic e  re d u c tio n . Bucklin (1978, p. 65) s a id  th a t  Schwartzman's
e s tim a te s  a re  l ik e ly  to  be sh a rp ly  ex ag g era ted . And he co n tin u es:
Although p ro d u c tiv ity  gains from th i s  sou rce  doub tless  have been 
en joyed , th e re  i s  n e i th e r  ev idence no r theo ry  to  support the con­
te n tio n  th a t  a  given in c re a se  in  t r a n s a c t io n  s iz e  (even where only  
h ig h e r q u a l i ty  i s  involved) t r a n s la te d  in to  p ro p o rtio n a te  reduc­
tio n s  in  la b o r .
This co n tro v e rsy  le ad s  to  ano ther reason  to  fu r th e r  in v e s t ig a te  
p ro d u c tiv ity  in  r e t a i l i n g .
M arketing Functions o f  R e ta il in g
The fo u r th  reason  to  s e le c t  r e t a i l i n g  i s  th a t  the  d i s t r i b u t iv e
tra d e s  in c lu d in g  r e t a i l i n g  a re  ty p ic a l ly  invo lved  in  perform ing only
m arketing  fu n c tio n s .  Ingene and Lusch (1980, p. 2) s ta t e  th a t :
In  c o n t ra s t ,  m anufacturers perform  b o th  p roduction  and m arketing 
fu n c tio n s : th i s  makes i t  d i f f i c u l t  to  e m p iric a lly  i s o la te  m arket­
ing  in p u ts  and o u tp u ts  from th o se  of p ro d u c tio n . More im p o rtan tly  
however i s  th e  f a c t  th a t  most m arketing  a c t iv i t i e s  occur in  th e  
d i s t r i b u t iv e  tr a d e s .
Thus, th i s  fo u r th  reaso n , no t th e  l e a s t  im p o rtan t, i s  more l ik e ly  a
m ethodolog ical c o n s id e ra tio n .
9Why Study Labor P ro d u c t iv i ty ?
This s e c tio n  d iscu sse s  why la b o r  p ro d u c tiv ity  i s  adopted fo r  
the  purpose o f t h i s  study .
Short-Run C o n tr o l la b i l i ty  
When la b o r  and c a p i ta l  a re  compared, th e  commitment to  la b o r  
i s  r e l a t iv e ly  s h o r te r  than  to  c a p i ta l .  As a r e s u l t ,  th e  f i r s t  in d ic a ­
t io n  of a d ep re ss io n  i s  a h igh  unemployment r a t e  due to  la y o ff s .  This 
evidence shows th a t  la b o r i s  more c o n tro l la b le  and f le x ib le  than o th e r  
types o f in p u ts .
Easy Execution 
The s e c t io n  on la b o r  p ro d u c tiv ity  versu s  t o t a l  fa c to r  
p ro d u c tiv ity  w i l l  re v e a l th a t  to t a l  f a c to r  p ro d u c tiv i ty  i s  more d e s i r ­
ab le  and id e a l  as a performance measure than  a  s in g le  fa c to r  p ro d u c tiv ­
i t y  m easure. This i s  because i t  u su a lly  co n sid e rs  la b o r, c a p i ta l  and 
m a te r ia l  to g e th e r  as in p u ts .  But the concept and measurement of t o t a l  
f a c to r  p ro d u c tiv i ty  are  r e la t iv e ly  p r im it iv e ,  and th e re fo re  i t s  adop­
tio n  m ight be m islead in g . The main cause o f confusion  l i e s  in  th e  
c h a r a c te r i s t i c s  o f  t o t a l  f a c to r  p ro d u c tiv ity  which re q u ire s  th e  devel^ 
opment of an in p u t index . In  o rder to  o b ta in  an index, some type of 
w eigh ting  system  i s  needed. But such system s u su a lly  a re  based on 
s u b je c tiv e  c r i t e r i a .  B esides the problem o f an index , t o t a l  f a c to r  
p ro d u c tiv ity  p ro v id es  a le s s  m eaningful co n c lu sio n  to  managers than  
lab o r p ro d u c tiv ity ,  e s p e c ia l ly  in  the s tu d y  o f  d e te rm in an ts . For 
in s ta n c e , i f  a  s tu d y  f in d s  th a t  t o t a l  f a c to r  p ro d u c tiv i ty ,  which con­
s id e rs  la b o r ,  c a p i ta l  and m a te r ia l as i t s  in p u t ,  i s  r e la te d  w ith  a
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s to r e  lo c a t io n ,  t h i s  f in d in g  can be in te r p r e te d  th a t a l l  th re e  types of 
in p u t a re  a s s o c ia te d  w ith  a s to re  lo c a t io n ,  though, in  r e a l i t y  a  s to re  
lo c a tio n  may make more o f  a c o n tr ib u tio n  to  la b o r than the  o th e r  types 
o f  in p u t . Thus th e  r e l a t iv e  im portance o f d i f f e re n t  types of in p u t 
responding to  v a r io u s  determ inants cannot be found. The above argument 
can be su p p o rted  by a sm all number o f  e m p ir ic a l s tu d ie s  on t o t a l  f a c to r  
p ro d u c tiv i ty ,  even though most o f them belong to  case s tu d ie s  in  which 
s t a t i s t i c a l  te ch n iq u es  are  d i f f i c u l t  to  app ly .
Close R e la tio n sh ip  w ith  P r o f i t a b i l i ty  
P r o f i t a b i l i t y ,  which i s  d i s t i n c t  from p ro d u c tiv ity , i s  a  
commonly used perform ance measure. As a m easure, s e v e ra l s tu d ie s  have 
been conducted to  in v e s t ig a te  the  r e la t io n s h ip  between p r o f i t a b i l i t y  
and p ro d u c tiv ity .  For in s ta n c e , Lundberg (1972, p. 475) found in  
Swedish pulp  m i l ls  th a t  la b o r p ro d u c tiv i ty  fo r  the h ig h e s t g ross p r o f i t  
margin group was 1 .9  tim es the average , m ills  w ith  the low est la b o r  
p ro d u c tiv ity  showed e i th e r  n ear zero  o r n eg a tiv e  gross m argins. Another 
study  (T akeuchi, 1977) claim s th a t  in  th e  superm arket in d u s try  approxi­
m ately 55 p e rc e n t o f the v arian ce  in  p r o f i t s  among the s to re s  could  be 
exp la ined  by la b o r  p ro d u c tiv ity . The above fin d in g s  show th a t  the  
adoption  o f  la b o r  p ro d u c tiv ity  does n o t ignore  an im portan t dim ension 
o f perform ance, p r o f i t a b i l i t y .
Labor P ro d u c tiv ity  Across In d u s tr ie s  
Table I - l  shows a s u b s ta n t ia l  d if fe re n c e  in  la b o r p ro d u c tiv ity  
among v a rio u s  in d u s t r i e s .  Between 1968 and 1978, the average growth 
r a te  fo r  a l l  in d u s t r ie s  was 1.41 p e rc e n t.  Among fiv e  examined
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in d u s t r i e s ,  m anufacturing  achieved th e  h ig h e s t growth r a te ,  2.34 
p e rc e n t, d u rin g  te n  y e a rs , w h ile  m ining lo s t  p ro d u c tiv ity  by 2.29 per­
c e n t. W holesale tra d e  gained a l i t t l e  over th e  average growth r a te  
fo r  a l l  in d u s t r i e s  and th e  growth fo r  r e t a i l  tra d e  was only h a lf  o f 
th a t  fo r  a l l  in d u s t r ie s .
TABLE I - l
GROWTH RATES FOR TRADE AND PRODUCTION INDUSTRIES IN THE UNITED STATES
(1968-1978)
^ : t  P r o d :c 3 v ity
(%) (%)  (%)
A ll I n d u s tr ie s 2.89 1.47 1.41
A g r ic u ltu re , F o re s try  
and F ish in g 1.80 1.11 0.68
Mining 1.40 3.78 -2 .29
M anufacturing 2.44 0.10 2.34
W holesale Trade 3.97 2.30 1.63
R e ta i l  T rade 3.06 2.28 0.76
Source: U.S. Department o f Commerce/Bureau o f I n d u s tr ia l  Economics,
1981 U.S. I n d u s tr ia l  O utlook fo r  200 In d u s tr ie s  w ith  P ro jec­
t io n s  fo r  1985, W ashington, D .C .: U.S. Government P r in tin g
O ff ic e , 1981.
Not on ly  does th e re  e x i s t  a d if fe re n c e  in  la b o r  p ro d u c tiv ity  
among d i f f e r e n t  in d u s t r ie s ,  bu t a lso  w ith in  r e t a i l i n g  th e re  e x is ts  
d if f e re n c e s .  Among se le c te d  r e t a i l  o u t l e t s ,  g a so lin e  se rv ic e  s ta t io n s  
ob ta ined  th e  h ig h e s t  annual growth r a te  o f lab o r p ro d u c tiv ity  between 
1973 and 1978 (se e  Table 1 -2 ) . E as tin g  and d rin k in g  p laces got the 
low est annual growth r a te  of la b o r  p ro d u c tiv i ty ,  - 1 .5  p e rcen t. The
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e x is te n c e  o f  d if fe re n c e s  among in d u s tr ie s  and w ith in  the  r e t a i l  tra d e s  
p rov ides a n o th e r in d ic a to r  th a t  la b o r p ro d u c tiv i ty  i s  w orthy o f s tu d y .
TABLE 1-2
LABOR PRODUCTIVITY IN DIFFERENT LINES OF RETAIL TRADE
Line o f R e ta i l  Trade Average Annual Growth R ates o f Labor P ro d u c tiv ity , 
1973-78
R e ta il  Food S to re s -0.2%
Franch ised  New Car D ealers 2 .3
G asoline S e rv ic e  S ta t io n s 4 .9
E ating  and D rinking  P laces -1 .5
H o te ls , M otels and T o u ris t Courts 0.6
Laundry and C leaning  Serv ices 1 .1
Source: Bureau o f  Labor S t a t i s t i c s ,  P ro d u c tiv ity  Indexes fo r  S e le c te d
I n d u s t r ie s ,  1979, E d itio n , W ashington, D .C.: U.S. Government
P r in t in g  O ff ic e , 1979, p. 6.
High Labor Cost
A ccording to  a  study by P ro g re ss iv e  Grocer (1980, pp. 90 -109), 
th e  le a d in g  concern fo r  r e t a i l e r s  i s  la b o r  s in c e  i t s  c o s t i s  more th an  
50 p e rce n t o f t o t a l  o p era tin g  expenses. For w h o le sa le rs , in  1970, 
la b o r was most f re q u e n tly  mentioned as t h e i r  b ig g e s t problem. But in  
1980, t h e i r  op in ion  was changed to  p r o f i t .  However, the  la b o r c o s t 
in c lu d in g  employee b e n e f i ts  s t i l l  accoun ts fo r  more than  50 p e rc e n t o f 
th e i r  t o t a l  o p e ra tin g  expenses. This f in d in g  confirm s th e  f a c t  th a t  
la b o r  i s  a  f a r  more im portan t in p u t th an  any o th e r  in p u t.
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Reason fo r  Hardware In d u s try  
The focus o f th i s  study i s  on ana ly z in g  la b o r p ro d u c tiv ity  a t  
the  micro le v e l  w ith in  th e  r e t a i l  hardw are in d u s try . Three m ajor re a ­
sons fo r  s e le c t in g  hardware r e t a i l i n g  as th e  su b je c t of th i s  a n a ly s is  
can be c i te d :  (1) th e  d a ta  a re  a v a i la b le ,  (2) few attem p ts  have been
made to  s tudy  la b o r  p ro d u c tiv ity  in  th e  hardw are in d u s try , and (3) the 
d e s ire  to  improve p ro d u c tiv ity  in  th i s  p a r t i c u la r  in d u stry  is  h ig h .
In  conducting  re se a rc h , i t  i s  n ecessa ry  to  o b ta in  a ba lan ce  
between re se a rc h  o b je c tiv e s  and tim e and money c o n s tra in ts .  Id e a l ly  
the  re se a rc h e r  w i l l  c o l le c t  the d a ta  which f i t s  th e  developed o b je c tiv e  
o f th e  s tu d y . But in  th i s  case th e  s tudy  re q u ire s  co n sid erab le  tim e 
and money to  c o l l e c t  th e  d a ta . The second o p tio n , which is  le s s  d e s i r ­
ab le  than  th e  f i r s t  o p tio n , i s  to  t r y  to  f in d  an e x is t in g  d a ta  base 
which re q u ire s  r e l a t iv e ly  l i t t l e  m an ipu la tion  and i s  a lso  s u i ta b le  fo r 
the  o b je c tiv e s  o f the  s tu d y . The f i n a l  o p tio n  i s  th a t the  re se a rc h e r  
o b ta in s  d a ta  and then  c o n s tru c ts  a model to  f i t  th e  d a ta . Among th ese  
th re e  o p tio n s , th e  second option  i s  adopted f o r  th i s  study . The d a ta  
used in  th i s  s tu d y , which i s  c o lle c te d  by th e  N ational R e ta il Hardware 
A sso c ia tio n , a re  s u i ta b le  fo r  th e  purpose of t h i s  s tudy .
The second reason fo r  th e  s e le c t io n  o f th e  r e t a i l  hardw are 
in d u s try  i s  th a t  most prev ious p ro d u c tiv i ty  s tu d ie s  a t  the  firm  le v e l  
were concerned w ith  food re la te d  in d u s t r ie s .  As a r e s u l t ,  the f in d in g s  
in  th e se  in d u s t r ie s  can h a rd ly  be g e n e ra liz e d . This study  can provide 
an added dim ension to  micro p ro d u c tiv ity  s tu d ie s ,  s in ce  the  hardw are 
in d u s try  seldom has been th e  su b je c t o f la b o r  p ro d u c tiv ity  re se a rc h .
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The hardware in d u s try  i s  n o t an exception to  the  common 
p ra c t ic e  which emphasizes p r o f i t a b i l i t y  w h ile  paying scan t a t te n t io n  to 
p ro d u c t iv i ty .  But re c e n tly  th i s  in d u s try  ra is e d  i t s  i n t e r e s t  in  pro­
d u c t iv i ty  by communicating two sim ple  p ro d u c tiv ity  axioms to  i t s  mem­
b e rs  (V ereen, 1978, pp. 54-57):
1 . W ithout id e n tify in g  p ro d u c t iv i ty ,  i t  i s  n o t p o s s ib le  to  
improve i t .
2. Merely by beginning  to  measure p ro d u c tiv ity , one can 
improve i t  even w ithou t i n s t i t u t i n g  new system s, new techn iques o r new 
p ro c e s se s .
I s  i t  enough sim ply to  m easure p ro d u c tiv ity  fo r  th e  
improvement o f  i t s  performance? D e f in i te ly  the answer is  no . Measur­
ing p ro d u c tiv i ty  is  the  f i r s t  s te p  to  improve p ro d u c tiv ity . I t  must be 
accompanied by two o th e r  s te p s : id e n t i f y  determ inants of p ro d u c tiv ity
and develop and implement a s t r a te g y  to  improve p ro d u c tiv ity . Unfor­
tu n a te ly  l i t t l e  a ttem p t has been made a t  th e  second and th i r d  s te p s .  
Thus an o th e r reason  fo r  choosing th i s  in d u s try  is  to  he lp  th i s  in d u s try  
develop s t r a t e g i e s  fo r  improving p ro d u c tiv i ty .
O b iac tive  o f  This Study
The g en e ra l purpose of th i s  s tu d y  i s  to  make a c o n tr ib u tio n  to  
th e  fu tu re  s tu d y  of p ro d u c tiv ity . B efore the  s p e c if ic  o b je c tiv e s  o f 
th e  re se a rc h  a re  d iscu ssed , i t  i s  n ecessa ry  to  b r ie f ly  review  th e  main 
c h a r a c te r i s t i c s  o f previous s tu d ie s .  Such a review  prov ides a sound 
foundation  f o r  th is  study .
The main c h a r a c te r i s t ic s  o f  p r io r  p ro d u c tiv ity  s tu d ie s  can be 
summarized a s :
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1 . The m a jo rity  of p rev ious s tu d ie s  have adopted la b o r  
p ro d u c tiv ity  as t h e i r  measurement of p ro d u c t iv i ty .  Thus t o t a l  f a c to r  
p ro d u c tiv ity  needs more a t te n t io n  in  th e  fu tu r e .
2 . The food in d u s try  has been th e  most popular a re a  o f  s tu d y . 
As a  r e s u l t  d iv e r s i f i c a t io n  is  needed in  re se a rc h  to  draw g e n e ra l con­
c lu s io n s  re g a rd in g  p ro d u c tiv ity .
3. As m entioned e a r l i e r ,  th e re  e x i s t s  an imbalance in  
p ro d u c tiv i ty  s tu d ie s .  P ro d u c tiv ity  re se a rc h  s t a r t e d  a t  th e  macro 
le v e l  and dominance i s  s t i l l  seen a t  th i s  le v e l .
4 . At a macro le v e l ,  sample s iz e  has seldom been a  problem  
s in c e  most s tu d ie s  u t i l i z e  government d a ta . But a t  a micro le v e l ,  
w ith  few e x c e p tio n s , many s tu d ie s  are  concerned w ith  case s tu d ie s .
Thus, th e  a p p l ic a t io n  of s t a t i s t i c a l  to o ls  i s  d i f f i c u l t ,  e s p e c ia l ly  in  
t o t a l  f a c to r  p ro d u c tiv ity  s tu d ie s .
5. In  sea rch in g  fo r p ro d u c tiv i ty  d e te rm in an ts , exogenous 
v a r ia b le s  of a  f irm , such as p e r - c a p i ta  income and th e  r a t e  of popula­
t io n  growth, have been used e x te n s iv e ly . The emphasis on th e se  types 
of v a r ia b le s  b r in g s  about l i t t l e  a t te n t io n  to  endogenous v a r ia b le s  of 
a f irm , e s p e c ia l ly  d ec is io n  making v a r i a b le s .
The above s ta te m e n ts  show th e  most u rg e n t needs fo r  fu tu re  r e s e a rc h . 
These are  d isp la y e d  in  Table 1 -3 .
This study  does no t a ttem pt to  b r id g e  a l l  of the  gaps in  
e x is t in g  p ro d u c t iv i ty  s tu d ie s .  However, i t  does t r y  to  cover s e v e ra l  
sh o rtag es  of p r io r  s tu d ie s ,  w hich, in  tu rn ,  w i l l  se rve  as a u s e fu l  
b a s is  fo r  fu tu re  s tu d ie s .  S p e c if ic a l ly  th i s  re sea rch  attem pts to  
answer th e  fo llo w in g  is su e s .
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TABLE 1-3
SURPLUS AND SHORTAGE OF PRODUCTIVITY STUDIES
Dimens io n  Surp lus Shortage
Measurement S in g le  F acto r T o ta l Factor
L evel Macro Micro
In d u s try Food O ther than  Food
V ariab les Exogenous Endogenous
(1) What i s  p ro d u c tiv ity  and why i s  i t  im portant a t  a micro le v e l and 
a macro le v e l?
Good re sea rch  must have a sound conceptual b a s i s .  The 
developm ent o f  concept can never end. And h e a lth y  e m p ir ic a l resea rch  
must go a long  w ith  h ea lth y  concep tua l developm ent. Thus one of the  
m ajor o b je c tiv e s  o f  th i s  re se a rc h  i s  to  review th e  b a s ic  concept of 
p ro d u c tiv ity  which w i l l  in  tu rn  be u t i l i z e d  as a b a s is  fo r  th e  em piri­
c a l  re s e a rc h .
The im portance of p ro d u c tiv i ty  i s  h ig h ly  recogn ized . Whenever 
some s o c ia l  problems such as i n f l a t i o n ,  la b o r d is p u te s ,  or a balance o f 
payment a r i s e ,  p ro d u c tiv ity  has been a key is s u e . A c tu a lly  th e  im pact 
o f  p ro d u c t iv i ty  i s  no t lim ite d  to  th e  in d u s try  invo lved  bu t to  th e  
whole s o c ie ty .  Thus ano ther reason  fo r  th i s  s tudy  i s  to  d iscu ss  why 
p ro d u c tiv ity  i s  im portan t a t  a m icro le v e l  and a macro le v e l .
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(2) How shou ld  p ro d u c tiv ity  be measured?
The b a s ic  concept o f p ro d u c tiv ity  i s  the  r a t io  of o u tp u t to  
in p u t. But th e re  i s  no consensus on how to  measure p ro d u c tiv ity .
A nother o b je c tiv e  o f th i s  re sea rch  i s  to  compare and confirm  some o f 
th e  most commonly used measurements fo r  in p u t and o u tpu t.
(3) What r e l a t io n  does p ro d u c tiv ity  have w ith  i t s  exp lanato ry  
v a r ia b le s ?
Most p rev ious s tu d ie s  assume th a t  th e  r e la t io n s h ip  between 
p ro d u c tiv ity  and i t s  independent v a r ia b le  i s  e i th e r  l in e a r  o r  lo g . 
Conceptual c l a r i f i c a t i o n  of such r e la t io n s h ip s  i s  needed, b u t ,  a t  th e  
same tim e, i t  i s  a lso  necessary  to  e m p ir ic a lly  v e r ify  such r e la t io n ­
s h ip s .  Thus an o th er reason fo r  th i s  study  is  to  f in d  th e  fu n c tio n a l 
r e la t io n s h ip  between lab o r p ro d u c tiv ity  and i t s  de te rm in an ts .
(4) What i s  th e  in flu e n c e  o f m arketing  mix d ec is io n  v a r ia b le s  on 
p ro d u c tiv ity ?
U nlike th e  previous s tu d ie s ,  th i s  study considers the  m arketing  
mix v a r ia b le s ,  p r ic e ,  p roduct, prom otion and p la ce . This s tu d y  a lso  
co n sid ers  o th e r  v a r ia b le s  b esid es  th e  mix v a r ia b le s  such as la b o r  
r e la te d  v a r ia b le s ,  o rg an iz a tio n  s t r u c tu r e  v a r ia b le s  and b u s in ess  h e a lth  
v a r ia b le s .  Why does th i s  re sea rch  in c lu d e  th e  mix v a r ia b le s?  F i r s t ,  
in  m ark e tin g , th e re  have been only l im ite d  e f f o r t s  to  f in d  th e  impact 
o f m arketing  mix d ec is io n s  on perform ance. Few attem pts belong to 
experim en ta l s tu d ie s .  Experim ental s tu d ie s ,  by th e i r  n a tu re ,  d e l ib e r ­
a te ly  m an ipu la te  one o r  more v a r ia b le s  and assume th a t  o th e r v a r ia b le s  
a re  c o n t ro l la b le .  The consequence o f  th i s  m anipulation  and assum ption
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i s  th a t  th e  design  i s  n o t the a c tu a l s i t u a t io n .  T herefore the  fin d in g s  
under an ex p erim en ta l study re q u ire  e x t r a  p re c a u tio n  in  making meaning­
f u l  in fe re n c e s .  Second, even in  ex p erim en ta l approaches, th e  consid­
ered  v a r ia b le s  a re  very  lim ite d , such as th e  im pact of the f lu c tu a t io n  
of p r ic e  o r  th e  im pact of d i f f e r e n t  p rom otional methods.
(5) Can th e  developed p ro d u c tiv ity  model be confirmed?
A nother o b je c tiv e  o f th is  s tudy  i s  to  develop a p ro d u c tiv ity  
model based on p r io r  re se a rc h . In  c o n ju n c tio n  w ith  th is  model, s e v e ra l  
hypotheses a re  developed to  be te s te d  e m p ir ic a l ly .  The d a ta  o f 1976 is  
used to  e x p lo re  a p re lim in ary  model o f p ro d u c tiv ity  and th e  nex t two
y e a r s ' d a ta  a re  u t i l i z e d  to confirm  th e  developed and te s te d  model.
This approach i s  unique from the p rev ious s tu d ie s ,  s in ce  few of them 
have a ttem p ted  to  confirm  th e i r  models by u t i l i z i n g  d if f e r e n t  d a ta .
The s p e c if ic  o b je c tiv e s  of th is  re se a rc h  a re  summarized in  Table 1-4 .
TABLE 1-4 
OBJECTIVES OF THIS STUDY
Conceptual
Measurement
Function
V ariab les
Confirm ation
(1) What i s  p ro d u c tiv ity ?
(2) Why i s  i t  im portant?
How to  m easure inpu t and output? 
L inear v s .  Log 
M arketing Mix V ariab les 
1976 v s . 1977 and 1978
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L im ita tio n  o f T his Study
This s tu d y  makes a compromise between " id e a l re sea rch "  and 
r e a l i t y .  C onsequently , th is  s tudy  has numerous l im ita t io n s .  The f o l ­
lowing item s a re  only  a sample o f such l im i ta t io n s .
(1) Is  i t  w orthw hile  to  c o n s tru c t a  p ro d u c tiv i ty  model and 
e m p ir ic a lly  t e s t  i t ?
I t  i s  tru e  th a t  p ro d u c tiv ity  determ inan ts  are so complex th a t  
no model can co n s id e r  a l l  the p o s s ib le  f a c to r s  a t  the same tim e. One 
o f the  le ad in g  sc h o la rs  in  th i s  f i e l d ,  K endrick (1976, p. 12) s t a t e s  
th a t  no c re d ib le  p ro d u c tiv ity  model e x i s t s .  But i s  i t  s t i l l  w orthw hile 
to  a ttem pt to  develop  a p ro d u c tiv ity  model? Yes, i t  i s ,  s in c e  a t  l e a s t  
i t  is  b e t t e r  to  t r y  than no t to  try .  In  a d d itio n , the  b a s ic  assum ption 
of th is  s tudy  i s  th e  ex is ten ce  o f  c a u s a l i ty .  I f  th is  fundam ental 
assum ption i s  in c o r r e c t ,  the e f f o r t  of t h i s  s tudy  i s  n u l l .  F o r tu n a te ly , 
o r u n fo r tu n a te ly , th e  d iscu ss io n  of c a u s a l i ty  has a long h is to r y  and 
such d isc u ss io n  w i l l  go on, p o ssib ly  as long  as human beings e x i s t  in  
th is  w orld.
(2) Is  la b o r p ro d u c tiv ity  a good measurement o f p ro d u c tiv ity ?
Many p r io r  s tu d ie s  used la b o r  p ro d u c tiv ity  as th e i r  p ro d u c tiv ity  
measure. This s tudy  a lso  p re sen ts  s e v e ra l  reasons to  adopt la b o r  pro­
d u c t iv ity  over t o t a l  fa c to r  p ro d u c tiv ity .  At th e  same tim e, t h i s  s tudy  
adm its th a t  th e  u lt im a te  goal fo r  th e  measurement o f p ro d u c tiv ity  must 
be t o t a l  f a c to r  p ro d u c tiv ity .
(3) Are th e  adopted measures fo r  in p u t ,  ou tpu t and independent 
v a r ia b le s  v a lid ?
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T his is s u e  leav es  a lo t  of room fo r  d is p u te , s in ce  th i s  s tu d y  
co n sid e rs  t h a t  i t  i s  "im possib le" to  m easure th e  tru e  value o f any v a r­
ia b le .  I t  i s  commonly accep tab le  th a t  th e  t r u e  va lue  of a v a r ia b le  
c o n s is ts  o f an observed value and e r r o r  term . Thus a l l  measures in  
th i s  s tudy  can be considered  as su rro g a te  m easures.
S tru c tu re  of This Study
This c h ap te r p o in ts  out why th i s  s tu d y  s e le c ts  a micro l e v e l ,  
r e t a i l i n g ,  la b o r  p ro d u c tiv ity  and hardw are in d u s try  as the  scope o f 
in q u iry . In  a d d i t io n ,  th is  chapter p re se n ts  the o b je c tiv e s  of th i s  
s tudy  and i t s  l im i t a t io n s .
C hapter I I  review s the b a s ic  concept o f p ro d u c tiv ity  and 
r e la te s  i t  to  s im i la r  concepts such as p r o f i t a b i l i t y  and e f fe c t iv e n e s s .  
Chapter I I  a ls o  focuses on the im portance o f p ro d u c tiv ity  a t  a m icro 
and macro l e v e l .  Chapter I I I  analyses how to  measure p ro d u c tiv ity  
and shows what k ind  o f a l te rn a t iv e s  e x i s t .  Chapter IV d iscu sses  th e  
de term inan ts  o f p ro d u c tiv ity  based on th e  p rev ious s tu d ie s  in  th is  
f i e l d  and fo rm u la tes  a p ro d u c tiv ity  model to  prov ide a b a s is  fo r  an 
em p irica l t e s t .
C hapter V d esc rib e s  the  re se a rc h  m ethodoloty. Chapter VI 
p re se n ts  th e  s t a t i s t i c a l  a n a ly s is  and f in d in g s . Chapter VII concludes 
th e  th e s is  by summarizing the  fin d in g s  and p re se n tin g  se v e ra l sugges­
tio n s  fo r  th e  fu tu re  study  of p ro d u c tiv ity .
CHAPTER I I
THE CONCEPT OF PRODUCTIVITY
This c h a p te r  covers seven s e c t io n s .  F i r s t ,  i t  p re se n ts  
v ario u s  d e f in i t io n s  o f p ro d u c tiv ity  and d e sc r ib e s  th e  b a s ic  concept o f
p ro d u c tiv ity .  Second, i t  c o n tra s ts  la b o r  p ro d u c tiv ity  w ith  t o t a l
fa c to r  p ro d u c tiv ity .  Labor p ro d u c tiv ity  has enjoyed a dominant p o s i­
tio n  in  p ro d u c tiv ity  s tu d ie s  s in c e  th e  concept evolved, bu t re c e n tly  
many e x p e rts  have argued th a t  t o t a l  f a c to r  p ro d u c tiv ity  i s  s u p e r io r  to  
la b o r p ro d u c tiv ity  when m easuring p ro d u c tiv ity .  The next two se c tio n s  
d iscu ss  th e  main d if fe re n c e s  between p ro d u c tiv ity  and i t s  s im ila r  
term s, such as p r o f i t a b i l i t y  and e f f e c t iv e n e s s .  This chap ter a lso  
review s the concep t o f  a p roduction  fu n c tio n . The l a s t  two se c tio n s
of th i s  c h ap te r  s t a t e  why p ro d u c tiv ity  i s  im po rtan t a t  bo th  a macro
le v e l and a m icro le v e l .
B asic  Concept of P ro d u c tiv ity  
The te rm  p ro d u c tiv ity  i s  a f a m i l ia r  one and i t  i s  used in  
v ario u s  ways. In  s p i t e  o f th is  wide re c o g n itio n  and usage o f  produc­
t i v i t y ,  d i f f e r e n t  au th o rs  use d i f f e r e n t  d e f in i t io n s  o f p ro d u c tiv i ty .
A han d fu l o f examples o f d i f f e r e n t  d e f in i t io n s  o f p ro d u c tiv ity  a re :
In the  p re s e n t c o n te x t, m arketing p ro d u c tiv ity  re fe r s  to  th e  r a t i o  
o f s a le s  o r n e t  p r o f i t  ( e f f e c t  produced) to  m arketing c o s t (energy 
expended) f o r  a  s p e c i f i c  segment o f  th e  b u s in ess  (Sevin , 1965, 
p. 9 ).
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P ro d u c tiv ity  i s  an expression  o f  th e  p h y s ic a l o r  r e a l  volume o f  
goods and s e rv ic e s  r e la te d  to  th e  p h y s ic a l o r r e a l  q u a n t i t ie s  o f 
in p u t (Mark, 1971, p . 7).
P ro d u c tiv ity  measures are s t a t i s t i c s  designed to  measure only  the 
r e a l  change in  th e  flow of goods and re so u rces  req u ired  to  produce 
them (B uck lin , 1978, p. IV ).
The main th r u s t  o f  th e  above d e f in i t io n s  i s  th e  r a t i o  of ou tpu t to  
in p u t. The b a s ic  concept can be i l l u s t r a t e d  m athem atically  as:
PRODUCTIVITY = OUTPUT/INPUT 
And th e re  a re  a t  l e a s t  two d i s t i n c t  types o f  p ro d u c tiv ity  r a t i o s ,  t o t a l  
f a c to r  p ro d u c tiv i ty  and s in g le  (o r p a r t i a l )  f a c to r  p ro d u c tiv ity .
S ing le  f a c to r  p ro d u c tiv ity  r a t io s  a re  th o se  which ev a lu a te  th e  e f f i ­
ciency of b u t one of th e  in p u ts . T o ta l f a c to r  p ro d u c tiv ity  i s  an 
aggregate  m easure r e f le c t in g  a l l  in p u ts .
S in g le  f a c to r  p ro d u c tiv ity , in  th e  case o f lab o r p ro d u c tiv i ty ,  
i s  i l l u s t r a t e d  in  the  fo llow ing eq u a tio n :
0/L = At f(L,K,M)
where,
0 = Output
At = The technology th a t  i s  employed a t  th e  time 
L = Labor ( f u l l  time e q u iv a le n t employees o r manhours)
K = Land and c a p i ta l
M = M a te r ia l and p a r t i a l l y  p ro cessed  goods
With th e  same n o ta tio n , th e  eq u a tio n  o f  t o t a l  f a c to rs
p ro d u c tiv ity  fo llo w s:
0/(L+K+M) = At/(L+K+M)f(L,K,M)
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The main d i s t in c t io n  between th e se  two types o f r a t i o s  i s  th e  number o f 
in p u ts  considered .
Labor P ro d u c tiv ity  versus T o ta l F ac to r P ro d u c tiv ity  
As m entioned in  th e  previous s e c tio n , th e re  a re  two broad 
c la s s e s  of p ro d u c t iv i ty ;  s in g le  fa c to r  p ro d u c tiv ity  and t o t a l  fa c to r  
p ro d u c tiv ity . In  re g a rd  to  s in g le  fa c to r  p ro d u c t iv i ty ,  many a l te rn a ­
t iv e  measures o f p ro d u c tiv ity  a re  p o s s ib le , such as la b o r , c a p i ta l  and 
energy. But w hether fo r  a f irm , an in d u s try  o r  th e  e n t i r e  economy, 
the most f re q u e n tly  developed and used p ro d u c tiv ity  measure i s  labor 
p ro d u c tiv ity . Thus t h i s  s e c tio n  d iscu sses  why la b o r  p ro d u c tiv ity  has 
been most f re q u e n tly  used.
C raig and H a rr is  (1973, p. 14) argue th a t  the  use of labo r 
p ro d u c tiv ity  can le a d  to  s e r io u s  m isunderstanding  about a p ro d u c tiv ity  
index . They p rov ide  an example o f th e  f a l l a c i e s  o f p a r t i a l  p roductiv ­
i t y  measures :
Assume a company p rocu res  a h igher q u a l i ty  raw m a te r ia l  th a t 
s ig n i f i c a n t ly  reduces th e  man-hours n ece ssa ry  fo r  p ro cessin g . The 
o u tpu t p e r  man-hour index  would n a tu ra l ly  r i s e  s in c e  a worker now. 
can produce more o f  th e  same product in  le s s  tim e. However, 
suppose th a t  th e  improved raw m a te r ia l i s  more c o s t ly .  To s im p lify  
th e  example, assume th a t  th e  in c re a se  in  m a te r ia l  co s t is  equal to  
the  sav ings from reduced p rocessing  m an-hours. Using th e  la b o r 
p ro d u c tiv ity  index  as a guide, lab o r and s to ck h o ld e rs  would no te  
an in c re ase  in  p ro d u c tiv ity .  E ith e r group could take  ac tio n  to  
d i s t r i b u te  th i s  g a in . Labor could b a rg a in  fo r  in c re ased  wages, 
and s to ck h o ld e rs  could  expect inc reased  d iv idends o r a t  l e a s t  a 
growth in  p r o f i t s .  Customers might expect a p r ic e  red u c tio n . 
However, th e re  has been no r e a l  gain to  th e  c o rp o ra tio n . The 
apparen t in c re a s e  in  la b o r  p ro d u c tiv ity  has a lread y  been d is t r ib u ­
ted  to  th e  raw m a te r ia l  s u p p lie r ;  th e re  i s  n o th in g  a v a ila b le  fo r  
d is t r ib u t io n  to  la b o r ,  s tockho lders  o r custom ers. Gains in d ica te d  
by in c re a sed  la b o r  p ro d u c tiv ity  may n o t a c tu a lly  be gains a t a l l .  
The co s t o f  g e n e ra tin g  th e  inc reased  la b o r p ro d u c tiv ity  must be 
considered .
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This type  o f f a l la c y  e x is ts  in  a l l  s in g le  f a c to r  p ro d u c tiv ity  
s tu d ie s  and as a  r e s u l t ,  th i s  provides a r a t io n a le  fo r  con sid erin g  
t o t a l  f a c to r  p ro d u c tiv ity .  But a t  p re se n t, t o t a l  f a c to r  p ro d u c tiv ity  
s tu d ie s  carry  p r a c t i c a l  shortcom ings in  term s o f  c o n c e p tu a liz a tio n  
and o p e ra t io n a l iz a t io n .
R egarding th i s  type of problem , th e  Bureau o f Labor S t a t i s t i c s
(1974, p. I l l )  j u s t i f i e s  th e  use o f  s in g le  f a c to r  p ro d u c tiv ity  a s ;
Although th e  m easures r e la te  ou tpu t to  employment and m an-hours, 
they  do n o t m easure th e  s p e c if ic  c o n tr ib u tio n s  o f  la b o r, c a p i t a l ,  
o r any o th e r  f a c to r  o f p roduction . R a th er, they  r e f l e c t  th e  j o i n t  
e f f e c t  o f a number o f  in te r r e la te d  in f lu e n c e s ,  such as changes in  
technology, c a p i ta l  investm ent per w orker, changes in  the  le v e l  
o f o u tp u t, u t i l i z a t i o n  o f c a p a c ity , la y o u t and flow of m a te r ia l ,  
m anagerial s k i l l  and e f f o r t  o f  the work fo rc e .
In a d d i t io n ,  s e v e ra l au thors m an ifes t d i f f e r e n t  reasons fo r  
th e  usage o f la b o r  p ro d u c tiv ity .  F i r s t ,  la b o r  i s  almost u n iv e rs a l ly  
req u ire d  fo r  a l l  ty p es  o f  p roduction  though the  degree v a r ie s  (Mark, 
1971, p. 7 ). Second, as a  p r a c t ic a l  m a tte r ,  i t  i s  perhaps a more 
m easurable in p u t than  o th e r  f a c to r s ,  such as c a p i t a l ,  p a r t i c u la r ly  when 
the  measurement o f  la b o r  i s  based on a head -coun t o r on s t a t i s t i c s  o f 
hours workerd, ig n o rin g  d if fe re n c e s  in  s k i l l  and r a te s  o f pay (E ilon  
and Soesan, 1976, p. 3; Mark, 1971, p. 7). A lso , Takeuchi (1977, p.
162) s ta te s  th a t  la b o r  p ro d u c tiv ity  i s  a more e m p ir ic a lly  s ta b le  m easure 
of p ro d u c tiv ity  as compared to  t o t a l  f a c to r  p ro d u c tiv i ty ,  s in c e  t o t a l  
f a c to r  p ro d u c tiv ity  i s  n e s te d  w ith  measurement problem s.
T hird , when la b o r  p ro d u c tiv ity  i s  adopted as a measure o f  
p ro d u c tiv ity , th e  a n a ly t ic a l  comparison of f in d in g s  w ith  o th e r  s tu d ie s  
i s  much e a s ie r  th a n  in  th e  case o f  t o t a l  f a c to r  p ro d u c tiv ity  (S te in , 
1971, p. 1 ). The main reason  fo r  th is  easy com parison i s  th a t  th e
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measurement o f  la b o r  p ro d u c tiv ity  i s  r e l a t iv e ly  w ell e s ta b l is h e d ,  
a lthough th e re  i s  s t i l l  a  l o t  o f room to  improve m ethodology.
The fo u r th  reason  fo r  la b o r p ro d u c tiv ity  be in g  so  prominent
i s  th a t  p ro d u c tiv ity  ad justm ents have become c e n tra l  in  many wage
n e g o tia tio n s . E ilo n  and Soesan (1976, p. 3) e la b o ra te  on th i s  p o in t:
This r e f l e c t s  th e  d e s ire  of la b o u r unions to  ensu re  th a t  
improvement in  perform ance o f an in d u s t r i a l  e n te r p r is e  i s  
coupled w ith  improved wages and w orking co n d itio n s  and i t  a lso  
r e f l e c t s  th e  p a r a l l e l  concern o f management to  ach ieve improve­
ments in  perform ance in  o rd er to  h e lp  o f f s e t  th e  c o s t o f h ig h e r 
payment o f  lab o u r.
L a s t, B ucklin  (1978, p. 19) i l l u s t r a t e s  th e  m ajor problems
fac in g  t o t a l  f a c to r  p ro d u c tiv ity  as :
The u n its  o f  each a re  q u ite  d i f f e r e n t ,  c re a tin g  a sev e re  "apple 
and orange" problem . This may be avoided by form ing in d ic e s  fo r 
each of th e  d i f f e r e n t  in p u ts  and then  summing. However, t h i s ,  
in  tu rn , opens up a  new is s u e  w ith  re sp e c t to  how th e  sum i s  to  
be made. Equal w eigh ting  o f th e  su b in d ices  i s  no t a p p ro p r ia te ,  
because i t  seldom r e f l e c t s  a c tu a l  reso u rce  p ro p o r tio n s . Weight­
ing  by r e l a t i v e  in p u t use fo r  some given base y e a r ,  as i s  
ty p ic a l ly  done, means th a t ,  over tim e , th e  w eights fo r  one year 
may become in a p p ro p r ia te  to  c o n d itio n s  in  the o th e r s . Choice of 
a base y e a r  a f f e c t s  th e  e s tim a te  o f  th e  q u a n tity  o f in p u ts  used 
and, through t h i s ,  the  le v e l  o f  p ro d u c tiv ity  change. Thus a d ju s t­
ment must be made to  a l l  p ro d u c tiv ity  in d ices  to  r e f l e c t  v a r ia t io n s  
in  the  com positions o f  reso u rce  use .
The c u r re n t  tren d  in  p ro d u c tiv ity  i s  th a t  i f  th e  re se a rc h  
in t e r e s t  i s  c a p i t a l  in te n s iv e  in d u s t r i e s ,  then t o t a l  f a c to r  p roductiv ­
i t y  i s  adopted; on th e  o th e r  hand, la b o r  in te n s iv e  in d u s tr ie s  such as 
r e t a i l i n g ,  w h o le s a le rs , and s e rv ic e  in d u s tr ie s  focus on la b o r  produc­
t i v i t y .  Thus th i s  o b se rv a tio n  j u s t i f i e s  th a t  the c r i t e r i a  fo r  th i s  
is su e  l i e s  in  th e  c h a r a c te r i s t i c s  o f th e  in d u s try  be ing  s tu d ie d . But 
i t  i s  a lso  t r u e  th a t  t o t a l  f a c to r  p ro d u c tiv ity  has r e c e n tly  a t t r a c te d  
high i n t e r e s t ,  as a r e s u l t ,  many re se a rc h  endeavors have been conducted 
in  th i s  a rea .
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P ro d u c tiv ity  versus P r o f i t a b i l i t y  
S ev era l e m p ir ic a l re sea rch e rs  (Lundberg, 1972, p. 475;
Takeuchi, 1977, p. 145) in d ic a te  th a t  th e re  e x i s t s  a  c lo se  c o r re la t io n  
between p ro d u c tiv ity  and p r o f i t a b i l i t y .  But, though th e se  terms are  
o fte n  used in te rc h a n g e a b ly , they carry  d i f f e r e n t  c h a ra c te r i s t ic s  and 
i t  is  d e s ira b le  to  d is t in g u is h  between them.
B ucklin  (1976, pp. 2-5) exp la ined  th e se  two terms by u sing  the  
fo llow ing  eq u a tio n :
S/C = O /I X P o /P i
w here:
S i s  a p ecu n ia ry  measure o f s a le s
C i s  a p ecun iary  measure o f resou rce  co s ts
Po i s  a p r ic e  index  fo r  ou tpu t 
P i i s  a p r ic e  index  fo r  inpu t
0 i s  a m easure o f output
1 i s  a m easure o f  in p u t
He viewed th e  r a t i o  o f  s a le s  to  co sts  as th e  le v e l  o f p r o f i t a b i l i t y  of 
th e  economic u n i t .  The p r o f i t a b i l i t y  in  th i s  eq u a tio n  i s  in flu en ced  by 
two elem en ts, p ro d u c tiv ity  and "the term s o f t r a d e ."  The terms of tr a d e  
re p re se n t the r a t i o  o f  th e  p r ic e s  a t  which an o rg a n iz a tio n  s e l l s  and 
buys. As a  r e s u l t ,  th e o re t ic a l ly  p ro d u c tiv ity  i s  unaffec ted  by the 
p r ic e  le v e l  a t  w hich goods a re  bought and s o ld , s in c e  p ro d u c tiv ity  is  
concerned w ith  p h y s ic a l e f f ic ie n c y . On the  o th e r  hand, p r o f i t a b i l i t y  
i s  in flu en ced  by th e  p r ic e  le v e l  and consequently  the  r e s u l t s  can be 
in f la te d  o r  d e f la te d  depending on the  tim e p e rio d  o f th e  re sea rch .
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P ro d u c tiv ity  versus E ffec tiv en e ss  
This s e c tio n  d isc u sse s  the d if fe re n c e  between p ro d u c tiv ity  
and e f fe c t iv e n e s s .  These term s have much In  common, however, they  are  
a lso  d i s t i n c t .  They a re  b o th  s im ila r  because they  both a re  m easures 
o f  perform ance. Furtherm ore they both  a re  s im i la r  In  th a t  they  con­
s id e r  r e la t io n s h ip s  betw een Inpu ts and o u tp u ts . On the o th e r hand 
they  d i f f e r  because p ro d u c tiv ity  Is  concerned w ith  g e t t in g  th e  h ig h e s t 
p o ss ib le  ou tpu t g iven the  In p u ts  a v a i la b le ,  w hereas, e f fe c t iv e n e s s  Is  
concerned w ith  g e t t in g  th e  b e s t ou tpu t g iven the  In p u ts . B est o u tp u t 
means the  q u a l i ty  of o u tp u t deriv ed , w h ile  h ig h e s t ou tput means the  
q u a n tity  o f o u tp u t. T here fo re  a person can be p roductive  bu t n o t 
e f f e c t iv e  and v ic e  v e rs a .
An example may help  to  c la r i f y  th i s  d i s t in c t io n .  I f  an au to  
d e a le rsh ip  I s  I n te r e s te d  In  s a le s fo rc e  p ro d u c tiv ity ,  a measure o f 
s a le s fo rc e  p ro d u c tiv ity  may be the  number o f ca rs  so ld  per s a le sp e rso n  
per month. Whereas e f fe c t iv e n e s s  may be measured by the  number o f 
s a t i s f i e d  custom ers c re a te d  per sa le sp e rso n  per month. P ro d u c tiv ity  
only concerns I t s e l f  w ith  q u a n tity  of o u tp u t, but e f fe c t iv e n e s s  I s  
concerned w ith  the  q u a l i ty  of output.
P roduction Function 
This s e c tio n  d isc u sse s  the p roduction  fu n c tio n  s in c e  the  
concept o f p ro d u c tiv ity  I s  deduced e i th e r  from an e x p l i c i t ly  d e fin e d  
production  fu n c tio n  o r  from a d is t r ib u t io n  theory  where th e  p roduction  
I s  Im p lic i t  (N a d lr l, 1970, pp. 1140).
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Under known technology, th e  th e o ry  o f production ho lds th a t  
s p e c if ic  s e ts  o f such b a s ic  in p u ts  as la b o r ,  lan d , c a p i ta l  and m a te r ia ls  
may be jo in ed  to  produce a defined  q u a n t ity  of ou tpu t. When th e  two 
fa c to rs ,  la b o r  and c a p i ta l  a re  co n sid e red , a lg e b ra ic a lly ,  th i s  fu n c tio n  
may be s e t  fo r th  as fo llow s:
0 = At f(L ,K )
where:
0 = the q u an ity  of ou tpu t
At = the  technology th a t  i s  employed a t  the time
L = la b o r
K = a com bination of la n d , c a p i t a l ,  m a te ria ls  and p rocessed  
goods
This s im p lif ie d  p roduction  fu n c tio n  has two major assum ptions. 
F i r s t ,  i t  assumes th a t  a homogeneous agg reg a te  production  fu n c tio n  
e x i s t s .  The second assum ption i s  th a t  te c h n ic a l  change i s  autonomous, 
n e u tra l  o r growing a t  a  co n stan t r a te .
The im portance o f  th e  f i r s t  assum ption i s  th a t w ith o u t p roper 
aggregation  th e  in te r p r e ta t io n  o f  th e  p ro p e r t ie s  of a p roduction  func­
t io n  is  m islead ing . For in s ta n c e , la b o r  and c a p i ta l  are b a s ic a l ly  
heterogeneous w ith  d iv e rg e n t c h a r a c te r i s t i c s ;  they  d i f f e r  in  th e i r  
lo n g ev ity , impermanence, q u a l i ty  and m o b ility . The n ecessary  and su f ­
f i c i e n t  co n d itio n s  f o r  grouping these  two types of in p u t a re :  (a) th a t
th e  ra te  of s u b s t i tu t io n  between c a p i ta l  and la b o r  must be independen t, 
and (b) th a t  the  m arg inal r a te  o f  s u b s t i tu t io n  between d i f f e r e n t  
in p u ts  must be c o n s ta n t, fo r  in s ta n c e , th e  two types of in p u t a re  per­
f e c t  s u b s t i tu te s  (N a d ir i, 1970, p. 1144). The f i r s t  co n d itio n  stems 
from L eo n tie f’s fu n c tio n a l s e p a ra b i l i ty  theorem . Green (1964, p. 2)
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s a id  th a t  " th e  m arg ina l r a te  o f  s u b s t i tu t io n  between any two v a r ia b le s  
in  th a t  group s h a l l  be a fu n c tio n  only o f th e  v a r ia b le s  in  the  group, 
and th e re fo re ,  independent in  any o th e r  g roup ."  The second cond itio n  
i s  req u ire d  fo r  th e  ag g reg a te  to  be a sim ple sum o f d i f f e r e n t  elem ents 
in  th e  group. But in  r e a l i t y ,  la b o r  and c a p i ta l ,  a re  complementary, 
th e re fo re  they  a re  n o t p e r fe c t  s u b s t i t r t e s  as re q u ire d  by the  condi­
t io n ,  n e i th e r  a re  they  independen t. Regarding th e  assum ption of 
ag g rea g a tio n , N ad iri (1970, pp. 1145-6) made th e  fo llow ing  comments:
A ggregation i s  a s e r io u s  problem  a f fe c t in g  th e  m agnitude, the  
s t a b i l i t y ,  and th e  dynamic changes o f t o t a l  f a c to r  p ro d u c tiv ity .
We need to  be c a u tio u s  in  in te r p r e t in g  th e  r e s u l t s  th a t  depend 
on the  e x is te n c e  and s p e c i f ic a t io n  o f an ag g reg a te  p roduction  
fu n c tio n . A ggregation may n o t be " n e c e s s a r ily  bad" no r i s  i t  
n e c e s s a r i ly  good. That th e  use o f th e  agg rega te  p roduction  func­
tio n  g iv es  reasonab ly  good es tim a te s  o f f a c to r  p ro d u c tiv ity  is  
due m ainly to  th e  narrow  range o f movement o f  aggrega te  d a ta , 
r a th e r  than  th e  s o l id  foundation  of the  fu n c tio n .
R e la tin g  to  th e  second assum ption, the  co n s ta n t change of 
technology g ives r i s e  to  s e v e ra l  im portan t q u e s tio n s :
1. What determ ines th e  s to c k  o f pure knowledge in  a so c ie ty ?
2. How and when does p a r t  of th is  knowledge ta k e  th e  form 
o f innov a tio n s?
3. Which in d u s tr ie s  a re  l ik e ly  to  i n i t i a t e  adop tion  of the 
new techn iques?
4. What a re  th e  c h a r a c te r i s t i c s  o f th e  tran sm iss io n  mechanism 
th a t  determ ine th e  d if fu s io n  o f new technology throughout an economy?
5. What a re  th e  e x te rn a l  economies (d iseconom ies) o f  employ­
ing  the  new tech n iq u es?
The attem pt to  answer th e se  q u es tio n s  i s  beyond th i s  s tu d y , bu t a t  
l e a s t  they imply th a t  th e  second assum ption i s  a ls o  as d i f f i c u l t  to  
make as th e  f i r s t  one.
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The Importance o f  P ro d u c tiv ity  a t  a Macro Level
The im portance o f  p ro d u c tiv ity  a t  a macro le v e l  can be reviewed 
on se v e ra l d i f f e r e n t  dim ensions. These dim ensions a re  in t e r r e la t e d ,  
thus th e se  dim ensions a re  n o t se p a ra b le  b u t complementary. For the 
purpose o f  d e s c r ip t io n ,  i t s  im portance a t  a macro le v e l  i s  review ed in  
regard  to  i n f l a t i o n ,  lab o r r e l a t i o n s ,  in te rn a t io n a l  com petition  and 
economic grow th.
I n f la t io n
One reason  fo r  being  concerned about low p ro d u c tiv ity  i s  th a t 
a number o f  s tu d ie s  have shown th a t  th e re  i s  a s t a t i s t i c a l l y  s i g n i f i ­
can t in v e rse  re la t io n s h ip  between changes in  p ro d u c tiv ity  and changes 
in  v ario u s  p r ic e  in d ic e s  th a t  a re  used to  measure in f l a t i o n .  Renshaw 
(1976, pp. 47-48) i l l u s t r a t e s  the  r e la t io n s h ip  between low p ro d u c tiv ity  
and high in f l a t i o n  as :
The r a th e r  sev e re  slump in  th e  growth of ou tpu t p e r employed hour 
from 3 .6  p e rce n t in  1966 to  r a te s  o f 2 .0 , 2 .7 , 0 .1  and 1 .1  p e rcen t 
fo r  th e  y ea rs  1967 through 1970 -  more than any o th e r  s in g le  
f a c to r  -  was probably re sp o n s ib le  fo r  the a c c e le ra te d  r a t e  o f 
in c re a se  in  p r ic e s  and wages which e v en tu a lly  fo rced  P re s id e n t 
Nixon to  impose a  w age-price fre e z e  in  August 1971.
He (Renshaw, 1976, p. 48) con tinues to  ex p la in  how h igh
p ro d u c tiv ity  d e te rs  h igh in f l a t i o n :
There was a 3 .7  percen t su rge  in  la b o r  p ro d u c tiv ity  in  1971 and 
an o th er ro b u s t in c re ase  o f 3 .2  p e rce n t in  1972. These in c re a se s  
helped  to  reduce the r a te  o f  i n f l a t i o n  in  th e  consumer p r ic e  
index from 5 .5  percen t in  1970 to  only  3.4 p e rc e n t in  1972.
F a b ric a n t (1969, pp. 116-117) a lso  argues th a t  o u tp u t per u n i t  
o f la b o r and c a p i ta l  has c le a r ly  been in v e rse ly  r e la te d  to  p r ic e s .  He 
s ta t e s :
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At th e  to p  o f  the l i s t ,  a rranged  in  o rder o f in c re a se  in  output 
per u n i t  o f la b o r and c a p i t a l ,  a re  e l e c t r i c  l i g h t  and power, manu­
fa c tu re d  gas and rubber p ro d u c ts , a l l  in d u s tr ie s  in  which s e l l in g  
p r ic e s  d ec lin ed  no t only r e l a t iv e ly  bu t even a b s o lu te ly . At th e  
o th e r  end, among the  in d u s tr ie s  in  which p ro d u c tiv ity  lagged , a re  
lum ber p roducts and coa l m ining, in d u s tr ie s  in  which p r ic e s  have, 
s in c e  th e  opening o f the  c e n tu ry , r is e n  f a r  more than  d id  th e  
g en e ra l le v e l  o f p r ic e s .
Bloom (1972, p. 2) exp la in s , th i s  in v e rse  r e la t io n s h ip  in  terms 
of la b o r  c o s t .  According to  h im , s in ce  lab o r i s  th e  most im portan t 
c o s t e lem en t, u n less th e re  a re  eq u iv a le n t gains in  p ro d u c tiv i ty ,  i t  
i s  obvious th a t  an a c c e le ra tio n  in  the  r a te  of in c re a se  in  u n i t  co s ts  
can be tra n s m itte d  in to  a s p i r a l in g  p r ic e  in f la t io n  of in c re a s in g ly  
se r io u s  dim ensions. In  the same token , Doutt (1976, p. 29) commented 
th a t  i f  la b o r  p ro d u c tiv ity  le v e ls  f a l l ,  then lab o r co s ts  in c re a se  even 
f u r th e r ,  so th a t  the  n e t e f f e c t  i s  a sharp  in c re ase  in  u n it  la b o r 
c o s ts .
The above s ta tem en ts  c l a r i f y  the ex is ten ce  o f an in v e rse  
r e la t io n s h ip  between p ro d u c tiv ity  and in f la t io n .  The n ex t lo g ic a l  
q u es tio n  i s  th a t  i f  such a  r e l a t io n  e x i s t s ,  to what e x te n t does pro­
d u c t iv i ty  in f lu e n c e  the  le v e l  o f  in f l a t i o n .  F ab rican t (1969, p. 119) 
s ta t e s  th a t :
In in d u s tr ie s  in  which r e l a t i v e  o u tpu t per manhour doubled, 
r e l a t i v e  p r ic e s  tended to  f a l l  by a th ird  r a th e r  than  a h a l f .
Labor R elations
P ro d u c tiv ity  has been an im portan t is su e  in  la b o r n e g o tia t io n . 
The union i s  concerned w ith  h igh  p ro d u c tiv ity , because i t  can reduce 
th e  number o f employees, w hile  o th e rs  argue th a t  h igh  p ro d u c tiv ity  
means an in c re a se  in  job o p p o rtu n ity . The lo g ic  underly ing  th e  p o s itiv e  
im pact o f h igh  p ro d u c tiv ity  on employment i s  th a t  h igh p ro d u c tiv ity
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reduces th e  p r ic e  o f a product and, in  tu rn ,  under th e  assum ption of 
e l a s t i c  demand, lower p r ic e  c re a te s  h ig h e r s a le s  volume which expand 
th e  job  o p p o rtu n ity  o r  th e  number o f manhours. H is to ry  confirm s the 
second argument about the  p o s i t iv e  im pact o f p ro d u c tiv ity  on th e  s iz e  
o f the  la b o r  fo rc e . F ab rican t (1969) s t a t e s  th a t ,  in  the  long  run , 
in d u s tr ie s  where the r a te  o f la b o r  p ro d u c tiv ity  in c re a se  was g re a te r
than fo r  th e  e n t i r e  economy, the  le v e l  of employment has in c re a se d  by
a la r g e r  p e rcen tag e  than d id  in d u s try  in  g en era l.
A nother s ig n if ic a n t  to p ic  in  reg ard  to  la b o r  i s  th e  sh a re  o f
in c re a se d  v a lu e  added th a t  la b o r deserves in  correspondent to  h ig h e r 
p ro d u c tiv i ty .  This c o n tra s ts  the  p a r a l l e l  opinions o f management and 
la b o r. The union d e s ire s  th a t  an improvement in  perform ance i s  coupled 
w ith  improved wages and working c o n d itio n s , w hile management i s  con­
cerned w ith  th e  achievement o f  improvement in  perform ance in  o rd e r to  
help  o f f s e t  th e  c o s ts  of h ig h e r payments to  la b o r.
In  o rd e r to  avoid t h i s  type o f d isp u te  between management and 
la b o r , th e  N a tio n a l Board fo r  P r ic e s  and Incomes in  the  U nited  Kingdom 
(1967, p . 45) developed se v e ra l g u id e lin e s  fo r  management, un ions and 
th e  M in is try  o f Labour. T heir g u id e lin e s  a re :
1. I t  should be shown th a t  w orkers are making a d i r e c t  
c o n tr ib u tio n  towards in c re a s in g  p ro d u c tiv ity  by accep tin g  more ex ac tin g  
work o r  a  m ajor change in  working p r a c t ic e s .
2. F o recas ts  of in c re a se d  p ro d u c tiv ity  should  be d e riv ed  by 
th e  a p p l ic a t io n  o f proper work s ta n d a rd s .
3. An accu ra te  c a lc u la t io n  of th e  gains and th e  c o s t should 
norm ally  show th a t  the t o t a l  c o s t p e r u n i t  of o u tp u t, ta k in g  in to  
account th e  e f f e c t  on c a p i ta l ,  w i l l  be reduced.
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4. The scheme shou ld  co n ta in  e f f e c t iv e  c o n tro ls  to  ensure 
th a t  th e  p ro je c te d  in c re a s e  in  p ro d u c tiv ity  i s  ach iev ed , and th a t  the  
payment i s  made only as p ro d u c t iv i ty  inc reased  o r as changes in  working 
p r a c t ic e  takes p lace .
5. The undertak in g  shou ld  re a d ily  show c le a r  b e n e f i ts  to  
the consumer through a c o n tr ib u tio n  to  s ta b le  p r ic e s .
6. An agreement co v erin g  p a r t  of an u n d ertak in g  should b e a r
the  c o s t  o f co n sequen tia l in c re a s e s  elsew here in  th e  same undertak ing ,
i f  any have to  be g ran ted .
7. In  a l l  cases n e g o t ia to r s  should beware o f s e t t in g  
e x tra v a g a n t le v e ls  of pay w hich would provoke resen tm ent o u ts id e .
The above sta tem en ts make an a ttem p t to  d is t in g u is h  between p roductiv ­
i t y  o f la b o r and o th e r f a c t o r s ,  b u t they f a i l e d  to  answer how they can 
be m easured.
Economic Growth
P ro d u c tiv ity  has a  c lo se  a s s o c ia t io n  w ith  economic growth and,
in  tu rn ,  a  h ig h e r economic growth has made a g re a t c o n tr ib u tio n  to an
in c re a sed  s tan d ard  of l i v in g .  K endrick (1976, p. 1) s t a t e s  th a t  fo r  
more th a n  h a l f  a century  p ro d u c tiv i ty  advances accounted fo r  more than 
h a l f  o f  the  growth in  r e a l  g ro ss  n a t io n a l  p roduct in  th e  U nited S ta te s .  
The r e s t  was due to  in c re a s e s  in  in p u ts  o f re so u rc e s— la b o r , c a p i ta l  
and n a tu r a l  re so u rces . T here fo re  i t  i s  of th e  u tm ost im portance to  
pay s p e c ia l  a t te n t io n  to  p ro d u c tiv ity  in  analyz ing  p a s t  economic growth 
and in  a s se s s in g  p ro spects  fo r  th e  fu tu re .
S te in  (1971, p. 2) an a ly zes  an a s s o c ia t io n  between 
p ro d u c tiv ity  and r e a l  income. He says th a t  th e  slowdown of p ro d u c tiv ity
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d e te r io ra te d  th e  r e a l  income gains which w orkers have come to  expect 
w ith  r i s in g  wages. Thus an in c re a se  in  p ro d u c tiv ity  can h e lp  to  
in c re a se  th e  r a t e  o f g a in  in  average r e a l  income. The N a tio n a l Com­
m ission  on P ro d u c tiv ity  s t r e s s e s  th a t con tinued  p ro d u c tiv ity  g a in s  a re  
th e  key to  m a in ta in in g  o r  improving the  b e n e f i ts  achieved to  d a ta  and 
to  ach iev in g  th e  in c re a se d  q u a l i ty  of l i f e  th e  n a tio n  demands, in c lu d ­
ing  h e a l th ,  s a f e ty ,  a c lean  environm ent, and q u a l i ty  of o p p o rtu n ity  
(M athiasen, 1975, p . 261).
Doutt (1976, pp. 31-32) ex p la in s  i t s  r e la t io n s h ip  w ith  th e  
s tan d a rd  o f l iv in g  as :
To in c re a se  th e  o v e ra l l  s tan d ard  o f l i v in g ,  th e re  must be an 
in c re a se  in  o u tp u t in  r e la t io n  to p o p u la tio n . Such an in c re a se  
could r e s u l t  from a la rg e r  w orkforce, lo n g e r hours per w orker, 
o r in c re a se d  p ro d u c tiv i ty .  Of these  only  th e  l a s t  i s  p r a c t ic a l ly  
o r p o l i t i c a l l y  f e a s ib le .
The prem ise o f th i s  view i s  based on th e  assum ption th a t  q u a l i ty  o f  
l i f e  re q u ire s  m assive revenue flows and th u s  i s  dependent upon c o n tin ­
uing economic developm ent as r e f le c te d  in  p ro d u c tiv ity  growth.
Another dim ension r e la t in g  to  th e  s ta n d a rd  of l iv in g  i s  th a t  
h igh  p ro d u c tiv ity  means a  maximum u t i l i z a t i o n  o f lim ite d  re so u rc e s . 
P res to n  (1969, p. 2) s t a t e s :
I t  i s  g e n e ra lly  ag reed  th a t  the  tim e, money, b u ild in g s , and 
m anagerial and c r e a t iv e  s k i l l  devoted to  m arketing a c t i v i t i e s  
could  be used in  o th e r  p roductive  ways and, th e re fo re ,  th a t  in d i­
v id u a l firm s and in d u s tr ie s  and so c ie ty  a t  la rg e ,  w i l l  g e n e ra lly  
be made b e t t e r  o f f  i f  m arketing ta sk s  a re  accom plished as e f f i ­
c ie n t ly  as p o s s ib le .
The Im portance of P ro d u c tiv ity  a t  ^  Micro Level 
The im portance of p ro d u c tiv ity  i s  n o t lim ite d  to  a macro le v e l .  
As a d i s t i n c t iv e  measurement of perform ance, p ro d u c tiv ity  can make a
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s ig n i f i c a n t  c o n tr ib u tio n  to  any f irm  i f  i t  i s  p ro p erly  u t i l i z e d .  For 
in s ta n c e  w ith o u t an enormous investm en t or o rg a n iz a tio n a l change, 
m erely in fo rm ing  la b o r  th a t  p ro d u c tiv ity  i s  be ing  measured can improve 
i t s  perform ance s u b s ta n t ia l ly  (Vereen, 1978, p. 54).
Takeuchi (1977, pp. 167-68) argues th a t  two types o f
p ro d u c tiv ity  in d ic e s ,  a c ro s s - s e c t io n a l  index and a t im e -s e r ie s  index
can be used as management to o ls .  S p e c i f ic a l ly  he s ta te s  th a t  a c ro s s -
s e c t io n a l  in d ex  o f  p ro d u c tiv ity  can be  u t i l i z e d  through com parison,
c o n tro l and p r e d ic t io n  by managers. S p e c i f ic a l ly  he s a id :
The c r o s s - s e c t io n a l  index enab les th e  u se r  to  compare p ro d u c tiv ity  
le v e ls  ac ro ss  sco re s  o r w ith  com p etito rs  and the  in d u s try  a t  one 
p o in t in  tim e. I t  a lso  enab les th e  u se r  to  t e s t  hypotheses re g a rd ­
in g  th e  r e la t io n s h ip  of c e r ta in  f a c to r s  to  p ro d u c tiv ity  fo r  a new 
s to r e  g iven  th e  d a ta  base o f e x i s t in g  s to r e s .
A ccording to  him , ano ther type  o f p ro d u c tiv ity  in d ex , th e  
t im e -s e r ie s  i n d e x ,  p rov ides a s im i la r  management to o l ,  such as compar­
iso n , p lan n in g  and experim en ta tio n . He (Takeuchi, 1977, pp. 167-68) 
s ta t e s  th e se  b a s ic  to o ls  in  d e t a i l  a s :
The t im e -s e r ie s  in d ex , on th e  o th e r  hand, allow s th e  u se r  to  
compare a  p re se n t index w ith  p a s t  in d ic e s .  A d ec lin in g  growth, 
r a te  may s ig n a l  tro u b le  and a d im in ish in g  in c re a se  in  th e  growth 
r a te  o v er a g iven perio d  may in d ic a te  c a u tio n . At th e  same tim e , 
th e  a n a ly s is  o f  p ro d u c tiv ity  tre n d s  enab les management to  s e t  goa ls  
to  be ach ieved  over the nex t y e a r  say , a t  5%, can h e lp  to  m o tiva te  
s to r e  employees to  achieve th a t  g o a l i f  th e  goal i t s e l f  i s  r e a l i s ­
t i c  and a ls o  i f  some form o f in c e n tiv e  i s  awarded. The t im e -s e r ie s  
index  i s  a ls o  conducive to  h y p o th e s e s - te s t in g . Because changes 
over tim e and ac ro ss  s to re s  a re  t r a c e d ,  i t  opens up th e  p o s s ib i l ­
i t y  o f ru nn ing  experim ents. An ex p erim en ta l fa c to r  can be in t r o ­
duced in  some s to r e s  bu t n o t in  o th e rs  to  in v e s t ig a te  th e  im pact 
o f t h a t  f a c to r  towards p ro d u c tiv ity  change.
In  sum, p ro d u c t iv i ty  can p lay  an im p o rtan t ro le  in  an a ly z in g , p la n n in g ,
im plem enting and c o n tro l l in g  an o rg a n iz a tio n .
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The m anageria l s ig n if ic a n c e  o f  p ro d u c tiv ity  cannot be 
overem phasized, however, most p ro d u c tiv ity  analy ses have involved  
le v e ls  o f  ag g reg a tio n  such as n a t io n a l ,  in d u s tr ie s  o r s e c to rs  beyond 
the firm  I t s e l f .  As a r e s u l t  more a t te n t io n  must be given to m icro 
le v e l  s tu d ie s .  Managers can combine th i s  a d d i t io n a l  in fo rm ation  from 
a firm  le v e l  w ith  th e  e x is t in g  knowledge a t  a  macro le v e l  to  e s ta b l i s h  
a comprehensive p lan  fo r  h ig h e r p ro d u c tiv ity .
K endrick and Creamer (1965, pp. 6-7) e la b o ra te  on the 
im portance o f p ro d u c tiv i ty  in  terms o f th e  ad ap tiv e  s u rv iv a l a b i l i t y  
o f a f irm  as :
I f  a  company's p ro d u c tiv ity  in c re a ses  more and thus u n it  r e a l  
co s ts  d e c lin e  more than  the  average o f  the  in d u s try , p r o f i t  m argin 
should improve r e la t iv e  to  the in d u s try  average. Conversely, i f  
the  management o f  a  firm  has a below -average record  in  im proving 
p roductive  e f f ic ie n c y ,  r e la t iv e  p r o f i t  margins w i l l  d e c lin e . I f  
an un favo rab le  p ro d u c tiv ity  tren d  i s  n o t c o rre c te d , the  firm  may 
become one o f  th e  c a s u a l t ie s  o f the  im personal fo rces o f com peti­
t iv e  m arkets.
In  a d d i t io n , i f  the p ro p o s itio n  th a t  "spending i s  no more
m erit in  th e  U nited S ta te s  economy" i s  a c c e p ta b le , p ro d u c tiv ity  i s
g e ttin g  more im portan t than  ever. Regarding th e  e f f e c t iv e  use o f
re so u rc e s , P res to n  (1970, p. 30) no tes  th a t :
(1) m arketing fu n c tio n s  w i l l  be perform ed by in d iv id u a l 
e n te rp r is e s  in  com binations th a t  le ad  to  th e  low est minimum c o s ts  
fo r  th e  e n t i r e  c o l le c t io n  of fu n c tio n s , and (2) m arketing a c t i v i ­
t i e s  in  the  econony as a whole w i l l  be perform ed by the a p p ro p r ia te  
number o f e n te r p r i s e s ,  each w ith  th e  a p p ro p ria te  com bination func­
t io n s ,  so as to  le a d  to  le a s t - c o s t  r e s u l t s  fo r  the  m arketing s e c to r  
as a  whole.
E ilon  and Soesan (1976, p. 6) o f f e r  s e v e ra l  reasons why
p ro d u c tiv ity  should  be measured and how to  u t i l i z e  i t  a t a firm  le v e l :
1. For s t r a t e g i c  pu rposes, in  o rd er to  compare th e  perform ance 
of the  firm  w ith  th a t  of i t s  com petito rs  o r r e la te d  f irm s .
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both  in  term s of aggregate  r e s u l t s  and in  terms of m ajor 
components o f perform ance;
2. For t a c t i c a l  p u rposes, to  enab le  management to  c o n tro l th e  
perform ance o f th e  firm  by id e n t i fy in g  the  com parative per­
formance o f  in d iv id u a l s e c to rs  o f th e  firm , e i th e r  by fu n c tio n  
o r by p ro d u c t;
3. For p lann ing  purposes, to  compare th e  r e la t iv e  b e n e f i ts  
accru ing  from th e  use of d i f f e r e n t  in p u ts , o r vary ing  p ropo r-
--tions o f th e  same in p u ts , c u r re n t ly  and over longer p e r io d s ,  
as the  b a s is  fo r  considering  a l te r n a t iv e  adjustm ents over 
fu tu re  p e r io d s ; and
4. For o th e r  management purposes, such as c o l le c t iv e  b a rg a in in g  
w ith  t r a d e  u n io n s, assess in g  th e  e f f e c t s  of p ro sp ec tiv e  govern­
m ental r e s t r i c t i o n s ,  e tc .
Summary
This c h a p te r  p re se n ts  seven s e c tio n s  r e la t in g  to  the concept 
of p ro d u c tiv ity . The review  of p r io r  s tu d ie s  in  p ro d u c tiv ity  re v e a ls  
th a t  p ro d u c tiv ity  i s  d e fin ed  as th e  r a t i o  o f  ou tput to  in p u t. When the  
concept of la b o r p ro d u c tiv ity  is  compared w ith  to t a l  f a c to r  p ro d u c tiv ­
i t y ,  la b o r  p ro d u c tiv ity  provides s e v e ra l advantages over t o t a l  f a c to r  
p ro d u c tiv ity . They a re :
(1) Labor i s  alm ost u n iv e rs a l ly  req u ire d  fo r  a l l  types of 
p roduction .
(2) Labor i s  a more m easurable in p u t than o th e r in p u ts .
(3) Labor p ro d u c tiv ity  i s  a more e m p irica lly  s ta b le  measure 
o f  p ro d u c tiv ity  as compared to  to t a l  f a c to r  p ro d u c tiv ity .
(4) I t  i s  e a s ie r  to  compare th e  r e s u l t s  of lab o r p ro d u c tiv ity  
w ith  o th e r  s tu d ie s .
(5) Labor p ro d u c tiv ity  has become one of the most im portan t 
fa c to rs  fo r  wage n e g o t ia t io n .
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In  s p i te  o f  th e se  d i s t i n c t i v e  advantages o f  la b o r  p ro d u c t iv i ty ,  t o t a l  
f a c to r  p ro d u c tiv ity  draws an in c re a s in g  a t te n t io n  e s p e c ia l ly  in  c a p i ta l  
in te n s iv e  in d u s t r ie s .  This i s  because to t a l  f a c to r  p ro d u c tiv ity  
re p re s e n ts  th e  e f f i c i e n t  use o f  a l l  resou rces employed.
As a  measure o f perform ance, p r o f i t a b i l i t y  and e f fe c tiv e n e ss  
a re  o f te n  used. The main d i s t i n c t io n  between p ro d u c tiv i ty  and p r o f i ta ­
b i l i t y  l i e s  in  th e  f a c t  th a t  th e o r e t ic a l ly  p ro d u c tiv i ty  i s  u n a ffec ted  
by th e  p r ic e  le v e l  a t  which goods a re  bought and so ld . In  r e la t io n  to  
e f f e c t iv e n e s s ,  p ro d u c tiv i ty  i s  p re fe rre d  to  e f f e c t iv e n e s s ,  because the 
form er i s  more pow erful and o b je c tiv e  than th e  l a t t e r .
This ch ap te r  a ls o  review s th e  im portance o f p ro d u c tiv ity  a t  
b o th  a macro le v e l  and a m icro le v e l .  At a macro le v e l  i t s  im portance 
i s  found in  fou r r e la te d  a re a s :  i n f l a t i o n ,  la b o r  r e l a t io n s ,  i n t e r ­
n a t io n a l  com petition  and economic growth. At a  m icro le v e l  th e  poten­
t i a l  use o f  p ro d u c tiv ity  as a management to o l i s  e n d le s s . But s in ce  
th e  number o f s tu d ie s  a t  a m icro le v e l  i s  r e la t iv e ly  sm a ll, more 
a t te n t io n  i s  needed a t  th i s  le v e l .
CHAPTER I I I  
PRODUCTIVITY MEASUREMENT
The main purpose o f th i s  chap ter i s  n o t to  s e le c t  any 
p a r t i c u la r  m easures f o r  in p u t and ou tp u t b u t to  s t r e s s  th a t  a l l  m easures 
have th e i r  advantages and d isadvan tages depending upon th e  a rea  o f 
in q u iry . In  o th e r  w ords, d i f f e r e n t  measures can be j u s t i f i e d  fo r  d i f ­
f e re n t  purposes under d i f f e r e n t  c ircum stances.
But th e  m ajor problem w ith  th e  p r io r  s ta tem en t is  th a t  i t
becomes d i f f i c u l t  to  compare s tu d ie s  and draw g en era l co n c lu sio n s .
Thus i t  i s  reaso n ab le  to  s t a t e  th a t  d i f f e r e n t  m easures can be used , b u t
fo r  th e  purpose o f  com parison, a uniform  measure i s  recommendable. For
in s ta n c e , i f  v a lu e  added per employee i s  accep ted  as a uniform  measure
of la b o r p ro d u c tiv i ty ,  then  i t  i s  recommended th a t  the  re sea rch  show
th e  r e s u l t  o f v a lu e  added per employee as w e ll as th a t  of d i f f e r e n t
measures such as t r a n s a c t io n  per manhour o r  s a le s  per d o l la r  of wages,
o r w hatever th e  re s e a rc h e r  th in k s  reaso n ab le . Greenberg (1973, p. 1)
agrees w ith  th i s  view and s t a t e s :
What is  p ro d u c tiv ity ?  I t  se rv es  no u s e fu l  purpose to  r e ly  on th e  
o ld  chiche th a t  i t  i s  w hatever the com piler, o r  re a d e r ,  o r u se r  
w ishes i t  to  be . S ta n d a rd iz a tio n  of concepts and a  common under­
s tan d in g  o f what th e y  s ig n ify  a re  very  im portan t i f  we are  to  have 
a  system o f in fo rm atio n  by means of which firm s can compare them­
se lv e s  w ith  each o th e r ,  w ith  the  in d u s try  and w ith  o th e r in d u s t r i e s .
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B efore v a r io u s  a l te r n a t iv e s  fo r  in p u t and o u tpu t measurement 
a re  review ed, g e n e ra l problems in  p ro d u c tiv ity  measurement a re  a lso  
d iscu ssed .
Problems in  P ro d u c tiv ity  Measurement 
The main purpose of th i s  s e c tio n  i s  to  d iscu ss  problems in  
p ro d u c tiv ity  measurement which concern bo th  inp u t and o u tp u t m easures.
In g e n e ra l, such problems can be c l a s s i f i e d  in to  fo u r a re a s :  d a ta ,
s e rv ic e  in d u s t r i e s ,  pecuniary  m easures and q u a l i ty .
Data
As m entioned e a r l i e r ,  most s tu d ie s  have adopted secondary
d a ta . As a r e s u l t ,  th e re  o ften  e x i s t s  an in co n sisten cy  between the
d a ta  and th e  developed concept of a s tu d y . Mark (1971, p. 9) e la b o ra te s
on th i s  type of problem :
Since most d a ta  a re  c o lle c te d  fo r  purposes o th e r than  p ro d u c tiv ity  
measurement, d e f in i t io n s  a lre ad y  e s ta b lis h e d  and procedures fo r 
re p o r tin g  in fo rm atio n  on p ro d u c tio n  and f a c to r  in p u t must be used; 
th e se  may o r may no t be c o n s is te n t  w ith  concepts ap p ro p ria te  fo r  
p ro d u c tiv ity  measurement.
The major concern w ith  th is  p ra c t ic e  i s  th a t  th e  conclusion  drawn may
n o t be v a l id .  T his i s  the case because th e  adopted m easures which
a f f e c t  th e  co n c lu sio n  a re  a fu n c tio n  o f e x is t in g  d a ta .
S erv ice  In d u s tr ie s
S erv ice  in d u s tr ie s  a re  regarded  as more troublesom e in  term s
o f p ro d u c tiv ity  measurement than  o th e r  s e c to rs  o f th e  U nited  S ta te s
economy. H irshhom  and Geehan (1977, p. 211) s t a t e  th a t :
Our u n d ers tan d in g  o f  the s e rv ic e  producing s e c to r  o f  th e  economy 
is  s e r io u s ly  co n stra in ed  by th e  inadequacy of m easures o f r e a l
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o u tp u t fo r  th e  m ajor s e rv ic e  in d u s tr ie s .  A nalyses of in d u stry  
growth and p ro d u c tiv ity  a re  only as good as th e  in d u stry  output 
measures on which they a re  based; and fo r  many se rv ic e  in d u s tr ie s  
(e s p e c ia lly  f in a n c e , in su ran ce , government a d m in is tra t io n , h e a lth  
s e rv ic e s  and ed u ca tio n ) th e  r e a l  o u tp u t m easures th a t  a re  g e n e ra lly  
adopted a re  poor indeed . In some cases p ro d u c tio n  in  the se rv ic e  
s e c to r ,  as m easured in  th e  n a t io n a l  acc o u n ts , i s  no more than  an 
index o f la b o r  in p u t ,  w ith  the r e s u l t  th a t  th e  c a lc u la tio n  of pro­
d u c t iv i ty  change i s  e s s e n t ia l ly  a ta u to lo g ic a l  e x e rc is e . In  alm ost 
a l l  cases econom ists have had to  re c o n c ile  them selves to  th e  f a c t  
th a t  a t  l e a s t  p a r t  o f the  d is p a r i ty  in  p ro d u c tiv ity  growth between 
th e  s e rv ic e  and goods producing in d u s tr ie s  i s  a s t a t i s t i c a l  i l l u ­
s io n  r e s u l t in g  from th e  inadequacy o f e x is t in g  d a ta  and techn iques 
of measurement.
S erv ice  s e c to r s ,  in  a broad sen se , embody government, 
c o n s tru c tio n  and o th e r  s e rv ic e s  (in c lu d in g  b u s in ess  and personal s e r ­
v ic e s ,  and f in a n c e , in su ran ce  and r e a l  e s t a t e ) .  Among th ese  s u b se c to rs , 
m easuring p ro d u c tiv ity  in  government i s  th e  most d i f f i c u l t ,  because 
th e re  i s  a la ck  o f  d i r e c t ly  q u a n t if ia b le  e n try  which d escrib es  a u n i t  
of s e rv ic e . In a d d i t io n ,  th e re  i s  a la c k  o f a ttem p ts  to  measure pro­
d u c t iv i ty  a t  government le v e ls .  Mark (1971, p. 9) i l l u s t r a t e s  the 
m ajor problem fa c in g  th e  measurement o f p ro d u c tiv ity  a t  th e  government 
le v e l  as:
In  th e  absence o f m arket v a lu a tio n  of th e  s e rv ic e  o f genera l 
government a g e n c ie s , th e  p ra c t ic e  in  n a t io n a l  income accounting  i s  
to  v a lu e  government o u tpu t in  term s o f th e  wages and s a la r ie s  of 
government em ployees. The d e f la te d , o r co n s ta n t d o l la r ,  measure in  
deriv ed  from changes in  employment. Such an ou tpu t measure r e s u l t s  
in  no s t a t i s t i c a l  change in  p ro d u c tiv ity . This measure o f govern­
ment o u tp u t may be in c re a s in g ly  d i f f i c u l t  to  con tinue in  view of 
the re p o rte d  in c re a se s  in  ou tpu t per man-hour in  c e r ta in  government 
o p e ra tio n s  which a re  su b je c t to  measurement. Based on th ese  d a ta  
th e  tre n d  o f o u tp u t per man-hour fo r  the n a t io n a l  economy would 
be b ia se d  downward. As a consequence, th e  a v a i la b le  measures o f 
p ro d u c tiv ity  a re  l im ite d  to  the p r iv a te  economy.
An in te r e s t in g  n o te  in  h is  comment i s  th a t  i f  government s e rv ic e  can
be measured by m arket v a lu a tio n , the  problem in  m easuring p ro d u c tiv ity
a t  th is  le v e l  d is a p p e a rs . But th is  c re a te s  an o th e r measurement problem
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s in c e  measures o f p ro d u c tiv ity  could be devoid o f th e i r  pecuniary  
con ten t (B ucklin , 1978, p. 2 ) . Thus i f  p ecu n ia ry  measures o f s e rv ic e  
s e c to rs  can be found, th is  i s  n o t the  end o f  measurement problems b u t 
th e  s ta r t in g  p o in t .
The above i l l u s t r a t i o n s  e x h ib it th a t  in  se rv ic e  s e c to rs  i t  is  
h a rd e r  to  measure p ro d u c tiv ity  than in  p ro d u c tio n  s e c to rs .  But Bucklin 
(1978, p. X) argues th a t  th e  problems o f m easuring p ro d u c tiv ity  in  mar­
k e t in g , a su b se c tio n  o f s e rv ic e  s e c to rs ,  a re  n o t s ig n i f ic a n t ly  d i f f e r e n t  
than  m easuring p ro d u c tiv i ty  in  p roduction . He say s:
The v a lu e  p rov ided  in  m arketing a re  hard  enough to  d e fin e , l e t  
alone to  m easure. However, what is  le s s  obvious i s  th a t  th e  o u t­
put o f m anufacturing  in d u s tr ie s  i s  s u b je c t  to  a s im ila r  s e t  o f 
measurement c o n d itio n s . The autom obile o f  one year i s  no t th e  same 
as th e  b e t te r  q u a l i ty  model of the  n e x t. New dress s h i r t s  may be 
e a s i ly  w ash ed  a t  home and req u ire  l i t t l e  in  th e  way of s p e c ia l  
Iro n in g  o r o th e r  ca re  to  look f re s h . P h y s ic a l p ro d u c ts , th e re fo re ,  
may a lso  be seen as a  bundle of s e rv ic e s  eq u a lly  as d i f f i c u l t  to  
measure as th o se  o f  m arketing .
Pecuniary Measures
Most p ro d u c tiv ity  s tu d ie s  (Mark, 1971; B ucklin , 1978; and
Ingene and Lusch, 1980) argue th a t  p h y s ic a l o r r e a l  volume as a  measure
o f p ro d u c tiv ity  is  p re fe r re d  to  pecuniary  m easures. Bucklin (1978, p.
2) s ta t e s  th a t  m easures o f p ro d u c tiv ity  shou ld  be devoid o f th e i r
pecuniary  con ten t i f  they  a re  to  be r e l i a b l e .  S p e c if ic a l ly ,  he says :
The nub o f the  is s u e  i s  th a t  when an economic s t a t i s t i c  i s  expressed  
in  term s of monetary u n i t s ,  two phenomena, th e  q u a n tity  of u n i ts  
so ld  and th e  average p r ic e  of those u n i t s ,  a re  being measured -  not 
ju s t  one. E i th e r  may vary  when making com parisons, bu t i t  i s  no t 
c le a r  which w i l l .  Hence, to  measure som ething defined  as " th e  
r a t i o  o f e f f e c t  produced to  energy expended" by means of such 
pecuniary  d a ta  i s  to  in tro d u ce  b ia s  d i r e c t ly  in to  th e  in tended  
s t a t i s t i c .  This b ia s  may be g rea t o r  s m a ll,  depending upon in d i­
v id u a l c ircu m stan ces , b u t i t  can never be considered  in s ig n i f ic a n t .
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Thus Ingene and Lusch (1980, p. 4) recommend th a t  i f  a re s e a rc h e r  cannot 
avoid pecuniary  m easures as measures o f in p u t and o u tp u t , i t  must take 
s p e c ia l  p re c a u tio n s  in  s t r i c t l y  in te r p r e t in g  the e m p iric a l r e s u l t s .
Q u a lity
Another common problem in  th e  measurement of p ro d u c tiv i ty  i s  
q u a l i ty .  Most s tu d ie s  assume th a t  b o th  ou tpu t and in p u t a re  a d d i tiv e  
and homogeneous. The underly ing  reason  fo r  th i s  assum ption i s  th a t  the 
q u a l i ty  o f o u tp u t and inpu t i s  co n s ta n t over tim e and acro ss  in d u s tr ie s .  
For in s ta n c e , in  th e  case of o u tp u t, a p a r t i c u la r  brand o f 1981 c a r  is  
seldom e q u iv a le n t in  q u a lity  to  th e  corresponding  1980 model. One way 
to  co n sid e r d if fe re n c e s  in  th e  q u a l i ty  o f o u tp u t i s  pecun iary  measures 
under th e  assum ption th a t  p r ic e s  r e f l e c t  p ro p o rtio n a l q u a l i ty .  But 
th i s  a l te r n a t iv e  does no t overcome th e  p rev io u sly  mentioned problems of 
pecuniary  m easures and the f a c t  th a t  h igh  p r ic e s  do n o t always mean 
h ig h e r q u a l i ty .  Thus Doutt (1976, p. 64) im p lies h is  p e s s im is t ic  view 
and s ta t e s  th a t  th e re  a re  no procedures a t  p re sen t to  take q u a l i ty  
changes in to  account in  any d ir e c t  manner.
The is s u e  o f q u a lity  is  a ls o  r e la te d  to  the measurement o f 
in p u t. For in s ta n c e  t o t a l  man-hours as a measure of la b o r in p u t u su a lly  
ign o res  th e  q u a l i t a t iv e  aspect o f an hour worked by d i f f e r e n t  in d iv id ­
u a ls .  An id e a l  m easure fo r  la b o r in p u t must consider n o t only  q u an ti­
t a t iv e  a sp ec ts  b u t a lso  q u a l i ta t iv e .  Mark (1971, p. 9) su g g es ts  two 
a l te r n a t iv e s  to  m easure q u a lity  of la b o r . Though th e se  o p tio n s  are  
p roper co n ce p tu a lly , p ra c t ic a l ly  th e  c o l le c t io n  of such in fo rm atio n  w i l l  
be met w ith  numerous d i f f i c u l t i e s .  H is suggested  methods a re :
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One way which has been u t i l i z e d  i s  to  combine the man-hours of 
v a rio u s  employees in  terms of pay d i f f e r e n t i a l s .  The man-hours of 
h ig h e r p a id  w orkers are  given more w eigh t than lower p a id . This 
assumes th a t  d if fe re n c e s  in  ea rn in g s  r e f l e c t  d iffe re n c e s  in  educa­
t io n ,  e x p e rie n c e , s k i l l  and th e i r  c o n tr ib u tio n  to  o u tp u t (except 
to  th e  e x te n t  th a t  re g io n a l o r s im i la r  wage d i f f e r e n t i a l s  a f f e c t  
average h o u rly  e a rn in g s ) . Another method i s  to  a d ju s t th e  d a ta  to 
take  in to  account changes in  v o lc a t io n a l  tr a in in g ,  le n g th  of 
sch o o lin g  o r  ty p e  o f ed u ca tio n , e t c . ,  o f th e  work fo rc e , assuming 
th e re  i s  a c lo se  r e la t io n s h ip  between q u a l if ic a t io n  and q u a l i ty .  
When ad ju stm en ts  a re  made fo r  changes in  th e  q u a lity  o f la b o r 
in p u t ,  th e  r e s u l t a n t  p ro d u c tiv ity  measure w i l l  no t r e f l e c t  changes 
in  th e  com position of the  work fo rc e  as a p ro d u c tiv ity  change but 
r a th e r  as a  change in  fa c to r  in p u t .
Input Measurement
In  p r in c ip le ,  th e re  e x is t  many d i f f e r e n t  types o f in p u t ,  fo r  
example, la b o r ,  c a p i t a l ,  m a te r ia l and energy . Among th e se  in p u ts ,  
only la b o r and c a p i ta l  a re  s e le c te d  to  be review ed, s ince  p r io r  s tu d ie s  
re v e a l th a t  th e se  a re  the  most fre q u e n tly  used in p u ts .
Labor In p u t
There a re  a t  l e a s t  th re e  a l t e r n a t iv e s  to  measure la b o r  in p u t; 
m an-hours, f u l l  tim e eq u iv a len ts  and w ages. The f i r s t  two measures are 
p h y s ic a l ones and th e  l a s t  measure i s  m onetary. Before f u r th e r  d e ta i ls  
of th e se  m easures a re  d iscu ssed , i t  i s  n ece ssa ry  to  co n sid e r what the 
term  " la b o r"  means in  r e la t io n  to  p ro d u c t iv i ty ,  in  o th e r w ords, what 
types o f la b o r  must be included  in  th e  la b o r  in p u t c a lc u la t io n .
Ingene and Lusch (1980, p. 4) s t a t e  th a t  lab o r in p u ts  should 
be broken in to  m anageria l v s . non-m anagerial personnel and o rd e r  g e ttin g  
v s . o rd e r f i l l i n g  p e rso n n e l. These c l a s s i f i c a t io n s  may be d e s ira b le  
fo r  management a n a ly s is  purposes and f u r th e r  su b d iv is io n  may a lso  be 
u s e fu l.  But i f  th e  main purpose o f a  s tu d y  i s  a  comparison o f  produc­
t i v i t y  among firm s o r  in d u s t r i a l  l e v e l s ,  i t  i s  recommended th a t  a l l
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employment in  la b o r  in p u t w hether m an-hours, fu l l - t im e  e q u iv a le n ts  o r 
wages be adopted . Greenberg (1973, p. 8) p rov ides two reasons why 
to t a l  employment must e n te r  in to  th e  la b o r  in p u t c a lc u la tio n . F i r s t ,  
a l l  employees make some c o n trib u tio n , d i r e c t  o r in d i r e c t ,  to  the  
f irm 's  o u tp u t, and th e  man-hours and th e  wages o f  a l l  employees must 
be a p a r t  o f th e  c a lc u la t io n  o f  co s ts  and u lt im a te ly  o f p r ic e .  Second, 
th is  approach g ives  a more m eaningful r e s u l t  when making com parisons 
w ith  o th e r firm s or w ith  th e  in d u s try  as a w hole. Because o f d i f f e r ­
ences in  tech n o lo g y , in  management co n cep ts , o r o th e r rea so n s , some 
firm s have a d i f f e r e n t  p ro p o rtio n  o f p roduction  or d i r e c t  w orkers to  
t o t a l  employment.
M an-hours. The major q u estio n  about man-hours as an in d ic a to r  
of lab o r in p u t i s  th e  meaning of m an-hours. Two types o f man-hours 
measures m ight be used to  measure a f i r m 's  p ro d u c tiv ity ; man-hours 
worked or man-hours paid .
Man-hours pa id  u su a lly  in c lu d es  a l l  hours worked by employees 
p lus hours n o t worked bu t paid fo r ,  in c lu d in g  v aca tio n s , h o lid a y s , s ic k  
le av e , ju ry  d u ty , and o th e r paid  le a v e . Three advantages fo r  th i s  
measure a re  i l l u s t r a t e d  by Greenberg (1973, p. 8 ):
1. I t  i s  a measure o f th e  t o t a l  man-hours a  firm  must pay f o r  in  
o rd e r  to  o b ta in  a given volume o f  o u tp u t a t  any given tim e.
2. D ata on hours paid  fo r  may be more r e a d i ly  a v a ila b le  from the 
p e rso n n e l and p a y ro ll reco rd  system  c u rre n tly  used by the firm ; 
th e se  reco rd s  o ften  do no t p rov ide  an accounting fo r  pa id  
ab sen ces, p a r t i c u la r ly  fo r  w orkers pa id  on an annual, r a th e r  
than  an h o u rly  b a s is .
3. Most o f th e  pub lished  in fo rm atio n  on hourly  earn ings i s  based  
on hours pa id  fo r .  I f  the p ro d u c tiv ity  index i s  to  be compared 
w ith  average ea rn in g s , i t  shou ld  be concep tually  com patib le , 
i . e . ,  a lso  based on man-hours p a id  fo r .
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According to  G reenberg, the main d isadvan tage o f th is  measure i s  th a t  
i t  i s  a f f e c te d  by d iffe re n c e s  in  work and leav e  p ra c t ic e .  For in s ta n c e , 
i f  th e  workweek i s  in c reased  by overtim e o r decreased by a red u c tio n  in  
the  scheduled  hours o f  work, the weekly and annual hours pa id  w i l l  be 
in c reased  o r decreased  in  p ropo rtion .
On th e  o th e r  hand, man-hours worked r e f le c t s  a l l  changes in  
leave p r a c t ic e  in  the  same way. For exam ple, i f  hours a t  work are  
reduced by a s h o r te r  week, by v a c a tio n s , o r by more h o lid a y s , the annual 
hours a t  work w i l l  r e f l e c t  a l l  th ree  types  o f red u c tio n . Here a more 
p re c ise  term  of man-hours worked is  " p la n t hours" which in c lu d e s  co ffee  
b reak s , r e s t  p e r io d s ,  downtime and o th e r  tim es w ith in  th e  scheduled  
hours w hether employees are a c tu a lly  "working" o r n o t, but exclud ing  
a l l  le a v e s , w hether paid  or unpaid (G reenberg, 1973, p. 9 ) .
S ev e ra l au th o rs  (Mark, 1971, p. 0; Greenberg, 1973, p. 8;
Cocks, 1974, p. 9 ; Takeuchi, 1977, p. 150; B uck lin , 1978, p. 32) in d i­
ca te  th a t  m an-hours worked i s  the most s u i ta b le  u n it of m easure fo r  
la b o r  in p u t. But the  u t i l i z a t io n  of t h i s  measure req u ire s  overcoming 
s e v e ra l problem s. The f i r s t  problem of th i s  measure i s  th e  a v a i la b i l i t y  
of d a ta . Fundam entally some personnel departm ents do n o t keep tra c k  of 
working h o u rs , f o r  in s ta n c e , p ro p r ie to r s ,  p ro fe s s io n a l, e x ec u tiv e s  and 
f u l l  time salesm en (D outt, 1976, p. 66). One p o ss ib le  s o lu tio n  fo r  th is  
is su e  i s  th a t  e s tim a te s  of those hours may be made by a d ju s t in g  sched­
u led  hours on th e  b a s is  of known p ra c t ic e s  o r  o f  th e  tren d s  in  average 
hours o f tho se  whose records a re  kept (G reenberg, 1973, p. 1 0 ). Another 
p o s s ib i l i ty  fo r  th i s  problem is  the use o f fu l l - t im e  e q u iv a le n ts . As 
a measure o f  p ro d u c tiv ity  H all and o th e rs  (1966) used s a le s  p e r  person
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engaged which in c lu d e d  no t only p a id  employees bu t a lso  p ro p r ie to r s  
and unpaid fam ily  members.
A nother m ajor problem o f man-hours i s  th a t  no c o n s id e ra tio n  i s  
given to  q u a l i ty  o r  s k i l l .  B a s ic a lly  th e re  a re  two ways o f o b ta in in g  a 
measure which r e f l e c t s  the change in  th e  q u a l i ty  of employment. Green­
berg  (1973, p. 47) suggests  an approach which ass igns th e  o ccu p a tio n a l 
c la s s i f i c a t io n ,  a  w e ig h t, u su a lly  th e  wage r a te  fo r  the  base  p e rio d . In 
computing changes, th e  man-hours in  th e  b ase  period  in  each occupa tiona l 
c la s s  ( e .g . ,  la b o r e r ,  machine o p e ra to r  and m ach in ist) a re  m u ltip l ie d  by 
the w eight f o r  th a t  c la s s ,  and th e  w eighted  f ig u re s  a re  summed. The 
man-hours fo r  th e  n e x t and subsequent p e rio d s  a re  m u lt ip l ie d  by those 
same w eigh ts and so  on. Another approach i s  suggested  by Denison 
(1962). His method i s  based on the c l a s s i f i c a t io n  of w orkers by age, 
sex and ed u ca tio n  in  each p erio d  and th e  assignm ent o f  a b a se -y e a r  
value to  each ca teg o ry  fo r  use as w e ig h ts .
F u ll- t im e  e q u iv a le n ts . The c a lc u la t io n  of f u l l  tim e 
e q u iv a le n ts  i s  a n o th e r a l te r n a t iv e  to  r e f l e c t  lab o r in p u t . The major 
advantage o f  th i s  measure i s  th a t  i t  i s  n o t necessary  to  e s tim a te  the  
number o f hours worked o r  paid  fo r  by th o se  who do no t use tim e cards.
In a d d i t io n , such d a ta  as the  number o f employees a re  more r e a d i ly  
a v a i la b le .
One q u e s tio n  regard ing  th i s  measure i s  how to  t r e a t  p a r t- t im e  
em ployees. One p o s s ib le  so lu tio n  fo r  th i s  case i s  the  c a lc u la t io n  of 
th e  a c tu a l  p ro p o r tio n  of p a r t- t im e  to  f u l l - t im e  based on a sam ple of 
an in te r e s te d  in d u s try  o r a firm . I f  th e  r e s u l t  shows th a t  th e  average 
p a r t- t im e  em ployees work only o n e - th ird  o f fu l l - t im e  em ployees, th ree  
p a r t- t im e  em ployees must be tr e a te d  as one fu l l - t im e  employee.
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S ev era l au th o rs  d iscu ss  the u se fu ln e ss  o f using  p a r t- t im e  
employees. During c y c l ic a l ly  f lu c tu a tin g  demand p a r t- t im e  employees 
p rovide la b o r f l e x i b i l i t y  to  management. H a l l ,  e ^  (1962, p . 54) 
s t a t e :
The problem o f  th e  peak-load  i s  p a r t i c u la r ly  acu te  in  r e t a i l i n g  
because people want to  shop a t  much th e  same tim e. In th e se  c i r ­
cum stances, th e  u se  o f  p a r t- t im e  la b o r may in c re a se  th e  r e t a i l e r ' s  
e f f ic ie n c y ,  i f  he can supplem ent h is  norm al la b o r  fo rce  a t  tim es 
o f  peak demand; i t  should  a lso  be economic from th e  s o c ia l  p o in t 
o f  view i f  th e  d isp lacem en t co s t o f  the  p a r t- t im e  la b o re r s ,  as 
i t  p robably  i s ,  v e ry  low. There a re  undoubtedly d i f f i c u l t i e s  in  
making s u i ta b le  a rran g em en ts . . . .  But im ag in a tiv e  managements 
have u s u a lly  overcome th e se .
McNair (1959, p. 5) s h a re s  th e i r  view and comments:
The r e s u l t in g  i r r e g u l a r i t y  o f shop hours fo rc e s  u t i l i z a t i o n  o f  an 
in c re a s in g  number o f p a r t- t im e  em ployees. But th is  development i s  
by no means a  d isad v an tag e  s in c e  th e re  i s  evidence th a t  by th e  
c a re fu l p lann ing  o f  hours fo r  p a r t- t im e  em ployees, a c o n s id e ra b le  
in c re a se  in  employee p ro d u c tiv ity  i s  p o s s ib le .
Wages. U nlike th e  p rev ious two m easures, wages a re  the  
pecuniary  in d ic a to r  o f  la b o r  in p u t. S everal au th o rs  (Mark, 1971, p. 7; 
B ucklin , 1978, p. 2; Ingene and Lusch, 1980, p. 5) argue th a t  such 
pecuniary  m easures must be avoided s in ce  they  produce u n re a l ia b le  
r e s u l t s .  And they  p r e f e r  p h y s ic a l measures to  pecuniary  m easures of 
in p u t.
E m pirica l s tu d ie s  show th a t  th e re  i s  v i r t u a l l y  no d i s t i n c t io n  
in  m easuring in p u t u s in g  p h y s ica l measures such as man-hours and pecun­
ia ry  measures such as wages. For in s ta n c e , Takeuchi (1977, p. 150) 
found th a t  th e  c o r r e la t io n  c o e f f ic ie n t  o f th e  two in d ic a to rs  ( i . e . ,  
manhours worked and s a la ry )  i s  0.997. Along w ith  th i s  argument Lusch 
and Ingene (1979, p. 333) d iscovered  th a t  m onetary inpu t m easures pro­
v ide  acc u ra te  e s tim a te s  as long as value added i s  used as a m easure of
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o u tp u t. The f in d in g s  o f th e se  em p irica l s tu d ie s  sug g est th a t  the 
th e o re t ic a l  argument fo r  p h y s ica l measures i s  no t a proven approach.
The m ajor advantage of w ages, as monetary m easures, i s  th a t  
the  measure i t s e l f  r e f l e c t s  the q u a l i ty  o f  la b o r. This s ta tem en t i s  
based on th e  assum ption th a t  wage r a te s  d isc lo se  the  q u a l i ty  o f lab o r.
The above d iscu ss io n  shows th a t  each measure o f in p u t has both 
pros and cons. But fo r  th e  purpose of th i s  em p irica l s tu d y , fu ll - t im e  
eq u iv a le n ts  a re  adopted as an in d ic a to r  o f  in p u t, s in c e  i t s  d e f in i t io n  
is  g e n e ra lly  agreed  upon and i t  i s  more v a l id  than o th e rs .
C a p ita l Input
The e m p ir ic a l p a r t  of t h i s  study  does no t c o n s id e r c a p i ta l  
in p u t which i s  one m ajor in p u t o f t o t a l  fa c to r  p ro d u c tiv i ty .  Since 
the  im portance o f c a p i ta l  in p u t in  p ro d u c tiv ity  s tu d ie s  i s  growing 
ra p id ly , e s p e c ia l ly  in  the a rea  o f c a p i ta l  in te n s iv e  in d u s t r i e s ,  th is  
se c tio n  review s d i f f e r e n t  measurement approaches fo r  c a p i ta l  in p u t.
D if fe re n t  au tho rs  (Mark, 1971, p. 19; C raig and H a r r is ,  1974, 
p. 13; Cocks, 1974, p , 10; Takeuchi, 1977, p. 151; B uck lin , 1978, p.
32) adopt d i f f e r e n t  c a teg o rie s  o f c a p i ta l  and, consequen tly  d if f e r e n t  
measures o f c a p i t a l  in p u t a re  c re a te d . In  g en e ra l, c a p i t a l  in p u t 
in c lu d es  on ly  f ix e d  c a p i ta l  such as equipment, which are  d ep rec iab le  
in  accounting  p ro ced u re s , and lan d . O ther p o ssib le  components of 
c a p i ta l  in p u t a re  c u rre n t a s s e t ,  re sea rch  and development (R&D), adver­
t i s in g  and m a te r ia ls .  The adopted c r i t e r i a  of what to  in c lu d e  in  
c a p i ta l  in p u t depends on the c h a r a c te r i s t ic s  of a s tu d y  and i t s  da ta  
a v a i l a b i l i t y  r a th e r  than  the  g e n e ra lly  agreed g u id e lin e  i f  i t  is  
a v a ila b le .
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Cocks (1974) c a p i ta l iz e d  R&D in  h is  study  of E li L i l ly  &
Company and found th a t  the  c a p i ta l iz e d  re sea rch  co s ts  exceeded th e  
company's e n t i r e  investm ent in  p la n t and equipment. For exam ple, in  
1972 th e  t o t a l  s to c k  fo r  b u ild in g s  and equipment was 421 m ill io n  do l­
la r s  w h ile  th e  t o t a l  s to c k  of re se a rc h  and development was 620 m illio n  
d o l la r s .  The r e s u l t  o f h is  study  in d ic a te s  how im portan t i t  i t  to  
inc lude  R&D in  c a p i ta l  in p u t, e s p e c ia l ly  fo r  re sea rch  in te n s iv e  
o rg a n iz a tio n s .
Not a l l  a d v e r t is in g  expenses need to  be c a p i ta l iz e d .  One
p o ss ib le  c r i t e r i a  i s  th e  o b je c tiv e  o f  a d v e r t is in g . I f  i t s  o b je c tiv e  is
to  b u ild  a  fa v o ra b le  image o f a firm  through i n s t i t u t i o n a l  a d v e r t is in g ,
i t  has enough supp o rt to  am ortize i t s  expenses over s e v e ra l y e a rs . On
the o th e r  hand, i f  i t s  main o b je c tiv e  i s  to  promote d a ily  s a l e s ,  fo r
example, Sunday supplem ents fo r  grocery  p ro d u c ts , i t  can be reasonab ly
tre a te d  as c u r re n t  expenses. But B ucklin  (1978, p. 36) argues th a t  i t
has a s p e c ia l  m e rit to  t r e a t  a d v e r t is in g  as c a p i ta l  in p u t.
Whether a d v e r t is in g  i s  c a p i ta l iz e d  o r expensed c u r re n t ly ,  i t  may 
n e v e r th e le s s  be advantageous to  t r e a t  i t  as an elem ent o f  th e  
c a p i ta l  acco u n t, r a th e r  than as a  m a te r ia l  purchase o f  s e rv ic e s  
from a d v e r t is in g  agencies and m edia. In the  form o f d o l l a r  o u tla y , 
a d v e r t is in g  i s  a method of c a p i ta l  s u b s t i tu t io n  fo r  more t r a d i t io n a l  
ways o f d e l iv e r in g  m arketing  s e rv ic e s .  I t  re p re se n ts  th e  same type 
o f s u b s t i tu t io n  of c a p i ta l  fo r  la b o r  in  m arketing th a t  autom ation 
does in  p ro d u c tio n .
There a re  b a s ic a l ly  fo u r methods to  measure c a p i ta l  in p u t; 
s to c k , rep lacem en t, le a s e  and flow . The s to ck  concept o f c a p i ta l  i s  
derived  by a d ju s t in g  th e  value  o f  e x i s t in g  p la n t and equipment fo r  new 
investm ent and th e  re tire m e n t o f o ld  a s s e ts .  Under th i s  concep t, cap i­
t a l  in p u t i s  e s tim a te d  by two m ethods; g ross and n e t .  Net s to ck  
e s tim a tes  a re  d e riv ed  by d e p re c ia tin g  a s s e t s ,  w hile  gross s to c k  e s tim a tes
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are  d e riv ed  by r e ta in in g  a s s e ts  a t  t h e i r  f u l l  value u n t i l  they  a re  
r e t i r e d  from use (Mark, 1971, p. 9 ). S ince th e se  a re  p h y s ic a l m easures, 
the  value o f  c a p i ta l  s tock  re q u ire s  th e  adjustm ent fo r  p r ic e  changes.
Cocks (1974, p. 10) i l l u s t r a t e s  th e se  two concep ts w ith  th e  
fo llow ing  eq u a tio n s :
n  n
Z G Sit = I [ (G li t  -  R i t ) / P i t ] ,  t = l , 2 . . . n  
t= l  t= l
n  n
Z N S it = Z [(G S it -  D i t ) / P i t ] ,  t = l , 2 . . . n  
t= l  t= l
where,
GSit = Gross s tocks o f c la s s  i  o f equipment o r  s t r u c tu r e s  in  
y e a r  t
G l i t  = Gross investm ent of c la s s  i  o f equipment o r  s t r u c tu re s  
in  y ear t
R it  = R etirem ent o f c la ss  i  o f equipment o r s t r u c tu r e s  in  
y e a r  t
P i t  = P r ic e  d e f la to r  a s s o c ia te d  w ith  c la ss  i  o f equipment or 
s t r u c tu re s  in  y ear t
N Sit = Net s to ck  o f c la s s  i  o f  equipment o r  s t r u c tu r e s  in  
y e a r t
D it = Net s to ck  o f c la s s  i  o f  equipment o r s t r u c tu r e s  in  
y e a r  t
The major shortcom ing of th i s  approach i s  th a t  n e t book v a lu e  does not 
id e n t ify  w hether the c a p i ta l  was u t i l i z e d  in  the p ro d u c tio n  p ro cess  or 
n o t.
A rep lacem ent cost concept r e f l e c t s  the c u rre n t va lu e  o f 
c a p i ta l ,  s in c e  i t  considers  th e  c o s t o f c a p i ta l  i f  i t  has to  be rep laced  
a t  th a t  tim e. This method con sid ers  th e  most c u rre n t c o s t o f c a p i ta l
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but i t  f a i l s  to  account fo r  d if fe re n c e s  in  th e  in te n s i ty  of use over 
tim e.
A le a s e  concept re p re se n ts  th e  s e rv ic e  value gained from 
u t i l i z in g  c a p i t a l ,  and the  leased  c a p i ta l  value is  derived  as an 
annuity  of c a p i ta l .  Takeuchi (1977, p . 102) i l l u s t r a t e s  t h i s  concept 
as :
Firm A has a le a s in g  su b s id ia ry  which buys the land , b u ild in g s  and 
equipment and le a se s  them to Firm A w ith  an e x p ec ta tio n  th a t  the 
su b s id ia ry  would earn  a re tu rn  on the  investm ent. The c a p i ta l  
inp u t term , th e n , i s  th e  payment made by Firm A to  the  le a s in g  
su b s id ia ry . The payment (o r an n u ity ) depends on (a) th e  c o s t of 
the a s s e t  to  th e  su b s id ia ry , (b), th e  p roductive  l i f e  o f th e  a s s e t ,  
and (c) th e  d e s ire d  r a te  o f r e tu rn  by th e  su b s id ia ry .
Takeuchi (1977, p. 103) p re fe r s  a le a se  concept to  o th e r  
methods as i t  i s  a  more r e a l i s t i c  re p re s e n ta tio n  o f c a p i ta l .  But l ik e  
the p rev ious two m ethods, th is  method a lso  f a i l s  to  account fo r  the use 
of the in te n s i ty  of c a p i ta l .  This concept i s  eq u iv a len t to  man-hours 
paid  in  la b o r  in p u t ,  s ince  i t  in c lu d es  a l l  co s ts  w hether th e  c a p i ta l  
has been used s e v e ra l  s h i f t s  during  a b u s in ess  expansion o r i t  i s  id le  
during  c o n s tru c tio n . In r e a l i t y ,  a  la rg e  p a r t  o f e x is t in g  c a p i ta l  
cap a c ity  may be standby or employed only  during periods when th e  economy 
i s  o p e ra tin g  a t  very  high r a te s .
The flow concept r e f le c t s  th e  amount of c a p i ta l  employed to 
produce c u r re n t  o u tp u t. Id e a lly  i t  i s  derived  by ag g reg a tin g  th e  capi­
t a l  hours used w eighted by th e  r e n ta l  va lu e  o f each type o f  s t r u c tu re  
and p iece  o f equipment (Mark, 1971, p. 9 ) . But a commonly used flow of 
c a p i ta l  s e rv ic e  measure i s  d e p re c ia tio n  due to  the d i f f i c u l t y  o f  o b ta in ­
ing  the n ece ssa ry  d a ta . This su rro g a te  measure o f the  c a p i ta l  flow , 
d e p re c ia tio n , approxim ates a c tu a l consumption of c a p i ta l  fo r  a given
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p e rio d . B ut, i f  i t  adopts d e p re c ia tio n  as a measure o f th e  c a p i ta l  
flow , i t  becomes too s e n s i t iv e  to  methods of c a lc u la t io n  which o fte n  
r e f l e c t  c u rre n t income tax  re g u la tio n s  r a th e r  than  the a c tu a l amount 
of c a p i ta l  used  fo r  c u r re n t p roduction . A nother source o f b ia s  i s  th a t  
d i f f e r e n t  types o f  c a p i ta l  re q u ire  d i f f e r e n t  methods o f d e p re c ia tio n  
and a t  an ag g reg a te  le v e l  d if f e r e n t  firm s apply  d i f f e r e n t  types o f 
d e p re c ia tio n .
Output Measurement
In o rd e r  to  measure p ro d u c tiv ity ,  i t  i s  necessary  n o t only to  
c a lc u la te  in p u t b u t a lso  o u tp u t. This s e c tio n  w i l l  d iscu ss  se v e ra l 
measures o f o u tp u t which have been used in  th e  study of p ro d u c tiv ity .
P rev ious s tu d ie s  have m entioned a t  l e a s t  s ix  measures o f 
ou tp u t: t r a n s a c t io n s ,  u n it  s a le s ,  d o l la r  s a l e s ,  g ross m argin, va lue
added and man-hour e q u iv a le n t. The d e t a i l s  o f  each measure w i l l  be 
reviewed.
There a re  s e v e ra l c h a r a c te r i s t ic s  which a l l  measures must 
sh a re . F i r s t ,  th ey  a re  concerned w ith  th e  r e s u l t s  o f  a c t iv i t y ,  no t 
a c t iv i t y  i t s e l f  (Mark, 1971, p. 8 ). Thus o u tp u t measurement d i f f e r s  
from work measurement. Work measurement g e n e ra lly  r e f e r s  to  th e  analy­
s i s  o f th e  s ta g e s  o f  a c t iv i ty  and requ irem en ts  a t  each of th e se  s ta g e s .  
The second c h a r a c te r i s t i c  to  be kep t in  mind in  developing an o u tpu t 
measure i s  th a t  th e  value o f  th e  u n i ts  shou ld  be concep tua lly  equiv­
a le n t  to  each o th e r  in  a way which m eets th e  b a s ic  o b je c tiv e  of develop­
ing an ou tpu t m easure to  be used fo r  p ro d u c tiv ity  r a t io s  (G reenberg, 
1973, p. 16).
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T ransac tions
The number o f tra n sa c tio n s  can be considered  as a measurement 
analogous to  th e  p h y s ic a l u n it  in  p ro d u c tio n , s in c e  each i s  composed of 
a  bundle o f a t t r i b u t e s  th a t  y ie ld s  s e rv ic e s  o f v a lue  (B ucklin , 1978, 
p. 21). A lso, t h i s  m easure i s  appealing  s in c e  m arketing has o f te n  been 
defined  in  term s of th e  exchange process and exchange r e s u l t s  in  a  
tra n s a c tio n . But Ingene and Lusch (1980, p . 3) r a is e d  a q uestion  in  
reg ard  to  the v a l id i t y  of th i s  measure. S p e c if ic a l ly  they s ta t e  th a t  
th e  m ajor problem of tra n s a c tio n s  as a  measure o f ou tpu t l i e s  in  th e  
requirem ent th a t  a l l  t r a n s a c tio n s  a re  eq u a l. T his assum ption does not 
hold up in  r e a l i t y ,  s in c e  a tra n s a c tio n  fo r  an autom obile re q u ire s  more 
la b o r and c a p i ta l  in p u ts  than th a t  fo r  a bag o f  g ro c e r ie s . But i f  the 
main purpose o f a s tudy  i s  a comparison of p ro d u c tiv ity  among s to re s  
which re q u ire s  alm ost th e  same se rv ic e s  and whose s iz e  o f tra n s a c tio n s  
and whose p roducts  a re  s im ila r ,  the  number o f tr a n s a c tio n s  w i l l  be a 
u s e fu l in d ic a to r  o f o u tp u t. The f a s t  food in d u s try  i s  one of s e v e ra l 
in d u s tr ie s  where th e  number o f tra n sa c tio n s  can be ap p lied  as a measure 
of o u tp u t.
Unit Sales
U nits  so ld  i s  ano ther a l te r n a t iv e  m easure of o u tpu t. Ingene
and Lusch (1980, p. 3) argue th a t th e  a p p l ic a t io n  o f th i s  measure to
m arketing c re a te s  two b a s ic  unknown b ia se s .  They a re ;
F i r s t ,  m arke ters  n o t only s e l l  p roducts b u t a lso  p rov ide s e rv ic e s .  
Some m arketing  in s t i t u t i o n s  a re  s e l f  s e rv ic e ,  cash and ca rry , 
whereas o th e rs  p ro v id e  high le v e ls  of s a le s  a s s is ta n c e , c r e d i t  
and d e l iv e ry . By ig n o rin g  the  le v e l  o f s e rv ic e s  provided per 
u n it  so ld , an unknown b ia s  is  induced. Second, many i f  no t most
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m arketing o rg a n iz a tio n s  s e l l  a v a r ie ty  o f p ro d u c ts . I t  ta k es  more 
c a p i ta l  and la b o r  in p u ts  to  s e l l  te le v is io n s  versus sh o e laces; 
however a  departm ent s to re  may s e l l  each . By summing such d iv e rs e  
u n its  to  o b ta in  t o t a l  u n it  s a le s  would b ia s  th e  measure o f  o u tp u t.
The above s ta te m e n t in d ic a te s  th a t  th e  b a s ic  requirem ent fo r  th e  use  of
u n i ts  so ld  o r  produced as an ou tpu t m easure i s  the  homogeneity o f  u n i t
p r ic e s ,  u n it  q u a l i ty  and th e  req u ire d  s e rv ic e  le v e l .  In a s i tu a t io n
which meets t h i s  requ irem en t, th is  measure can be p re fe rre d  to  o th e rs ,
as long as one i s  fav o rab le  to  p h y s ica l measurements over monetary
measurements in  p ro d u c tiv ity .
D o lla r  S a les
A nother a l t e r n a t iv e  fo r  an ou tpu t measure i s  d o lla r  s a le s  which 
i s  derived  by ta k in g  th e  number o f u n i ts  so ld  m u ltip lie d  by th e  u n i t  
s e l l in g  p r ic e .  The m ajor reason fo r  th e  use o f th i s  measure l i e s  in  
i t s  convenience, s in c e  i t  req u ire s  le s s  tim e and tro u b le  fo r  responden ts  
to  provide s a le s  in fo rm atio n . In  a d d i t io n ,  th e re  i s  le s s  d isagreem ent 
in  d e fin in g  th i s  term . The second reason  belongs to  the p o s s ib i l i ty  
o f agg reg a tin g  d i f f e r e n t  products w ith  a  common denom inator, d o l la r s .
The th i rd  reason  i s  th a t  i t  in c ludes a m onetary va lu e  fo r s e rv ic e  p ro ­
v ided  (Ingene and Lusch, 1980, p . 4 ) .
There a r e  s e v e ra l l im ita t io n s  to  t h i s  approach. Ingene and 
Lusch (1980, p. 4) s t a t e  th a t  the  use  o f d o l l a r  s a le s  could have a
b ia s in g  e f f e c t ,  s in c e  i t  in c ludes th e  c o n tr ib u tio n  o f production  pro­
c e sse s . Takeuchi (1977, p . 120) says th a t  a n o th e r  major problem w ith  
th i s  measure i s  u n r e a l i s t i c  assum ptions. S p e c if ic a l ly ,  he argues:
Measuring o u tp u t by s a le s  assumes e i t h e r  one of two th in g s : (a)
th a t  th e re  i s  a  more o r le ss  s tan d a rd  bund le  o f se rv ice s  a s s o c i­
ated  w ith  each d o l la r  of s a le s ,  o r (b) th a t  th e  u n it  s e l l in g  
p r ic e  somehow r e f l e c t s  the  amount o f s e rv ic e s  embodied in  each
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p ro d u c t. These assum ptions, o f co u rse , a re  u n re a ls t ic  under a c tu a l  
m arket c o n d itio n s  and must be d isca rd e d  s in c e : (1) th e  p ro p o rtio n
o f s e rv ic e s  in  each d o l la r  i s  not c o n s ta n t a c ro ss  p ro ducts; and 
(2) u n i t  s e l l i n g  p r ic e  r e f l e c t s ,  among o th e r  th in g s , th e  g en era l 
supp ly  and demand s i tu a t io n  as w e ll a s  s p e c i f i c  co n s id e ra tio n s  f o r  
c o m p e titio n , le v e l  o f s a le s ,  prom otion and c o s ts .
Like o th e r  m easures, d o l la r  s a le s  has i t s  own pros and cons. 
Thus as long  as re sea rch  u t i l i z e s  th i s  m easure under the  p roper circum ­
s ta n c e s ,  i t  i s  a u se fu l in d ic a to r  o f o u tp u t. H a ll and o th e rs  (1962, 
p . 43) e la b o ra te  on th i s :
The more homogeneous th e  com parison, th e  more m eaningful i t  i s ,  
and, as an added advantage, the le s s  i s  the  problem of choice o f 
in d ic a to r .  For a s u f f ic ie n t ly  homogeneous s e c to r ,  a l l  th e  pos­
s ib l e  in d ic a to r s  w i l l  most l ik e ly  be c lo se ly  r e la te d  and th e  most 
e a s i ly  a c c e s s ib le  o f them (such as v a lu e  of s a le s )  can be used.
Gross Margin
A nother measure of ou tpu t i s  g ro ss  m argin. Before th e  concept 
o f g ro ss  m argin i s  d iscu ssed , i t  i s  n ecessa ry  to  consider how to  o b ta in  
g ross m argin and va lu e  added, s in c e  bo th  methods a re  s im ila r  and a re  
o f te n  confused . The form ulas to  c a lc u la te  th e se  methods a re :
G ross m argin = n e t s a le s  -  c o s t o f goods so ld
V alue added = n e t s a le s  -  co s t o f  goods so ld  -  t o t a l  o p e ra tin g  
expenses + wages
The above form ulas in d ic a te  th a t  though g ross  m argin i s  b e t t e r  than 
d o l la r  s a le s  s in c e  i t  excludes some of th e  c o n tr ib u tio n s  made by o th e r  
i n s t i t u t i o n s ,  th i s  method f a i l s  to  exclude a l l  o f th e  c o n tr ib u tio n  made 
by o th e r  i n s t i t u t i o n s .  But va lue  added, by d e f in i t io n ,  in c lu d es  on ly  
the  v a lu e  o f s e rv ic e s  rendered by the  o rg a n iz a tio n , th u s , i t  i s  a n e t 
measure o f  o u tp u t .
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S ev era l au th o rs  c r i t i c i z e  th e  usage o f g ross margin as a
measure o f o u tp u t . Schwartzman (1971, p . 23) says th a t  gross m argin i s
th e  b e s t m easure o f  o u tp u t a v a i la b le  b u t f a i l s  to  cap tu re  th e  change
in  th e  q u a n tity  o f s e rv ic e  per d o l la r  o f s a le s .  Douglas (1975, p . 679)
recogn izes i t s  l im i ta t io n s  and warns th a t  " th e  only  s i tu a t io n s  in  which
margins shou ld  be  compared in  p ro d u c tiv ity  a n a ly s is  a re  those between
two e s ta b lish m e n ts , two f irm s , o r two p o in ts  in  tim e in  which th e  same
m arketing fu n c tio n s  a re  being  perform ed and th e  same inpu ts  r e s u l t  in
comparable p ro d u c t iv i ty  p o te n t ia l s ."  Takeuchi (1977, p. 126) in d ic a te s
th a t  th i s  m easure i s  accep tab le  b u t im p erfec t:
Two s to r e s  cou ld  d i f f e r  in  gross m argin i f  one s to r e  enjoys 
monopoly p r o f i t s  and th e  o th e r  does n o t .  C om petitive fo rce s  may 
a lso  fo rc e  a  d i s p a r i ty  in  gross m argin ac ro ss  s to r e s .  But s in c e  
such w eigh ts  assume th a t  the s e rv ic e s  provided fo r  each p roduct 
ca tego ry  o r  in  each departm ent a re  comparable ac ro ss  s to r e s ,  they  
may n o t a c c u ra te ly  measure th e  s e rv ic e  component of ou tp u t. In  
a more p r a c t i c a l  rea lm , com piling and m a in ta in in g  a d a ta  f i l e  
would re q u ire  a s u b s ta n t ia l  amount o f investm ent (computer tim e 
and man h o u rs) s in c e  g ross margin d a ta  fo r  a l l  th e  product c a te ­
g o rie s  in  a l l  th e  s to r e s  over tim e need to  be  recorded  and s to re d .
Value Added
S ev e ra l a u th o rs  (H arison and Handy, 1973, p. 23; D outt, 1976,
p. 70; Lusch and Ingene, 1979) argue th a t  v a lu e  added as a measure o f
ou tpu t i s  n o t f r e e  o f weakness b u t i t  has d i s t i n c t  advantages over
o th e r m easures. Ingene and Lusch (1980, p. 4) ex p la in  i t s  advantages
in  terms o f i t s  r e la t io n s h ip  w ith  u n i t  s a le s ,  t r a n s a c tio n  and d o l la r
s a le s .  They say :
Although v a lu e  added i s  no t an id e a l  m easure, we b e lie v e  th a t  i t  
i s  s u p e r io r  to  each o f th e  p reced in g , s in c e  i t  i s  fu n c tio n a lly  
r e la te d  to  each o f them. That i s ,  v a lu e  added w i l l  r i s e  a s :
(1) u n i t  s a le s  r i s e ,  (2) tr a n s a c tio n s  in c re a s e  in  number and (3) 
d o l la r  s a le s  in c re a s e .
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E m p irica lly  th e  same au thors (1979, p . 333) dem onstrate th a t  
va lu e  added i s  th e  b e s t  measure of ou tpu t i f  one must s e le c t  from u n it  
s a le s ,  number o f t r a n s a c t io n s ,  d o lla r  s a le s  o r v a lu e  added. Value 
added i s  adopted as  a measure o f ou tpu t fo r  th e  em p irica l p a r t  o f th is  
s tudy , s in ce  i t  in d ic a te s  only  the  va lue  o f s e rv ic e s  provided by a 
firm , though i t  co n ta in s  th e  problem of m onetary measurement.
Man-Hour E qu ivalen t
Man-hour e q u iv a le n t i s  another approach to  measure o u tp u t.
This measure is  based  on th e  p r in c ip le  o f eq u a tin g  a l l  products in  
accordance w ith  th e  number o f man-hours re q u ire d  to  make each p roduct 
a t  a c e r ta in  tim e (G reenberg, 1973, p. 19). According to  him, th e  main 
advantage o f th i s  method i s  th a t  i t  is  no t a f f e c te d  by s h i f t s  in  the 
p ro p o rtio n s  o f goods m anufactured, by d if fe re n c e s  in  th e  market va lue  
of p ro d u c ts , o r by changes in  p r ic e s .  This advantage i s  v a l id  only  when
man-hours are  th e  a p p ro p r ia te  u n it  fo r  develop ing  a measure o f th e
p h y sica l ou tpu t o f th e  firm . Does one hour o f s t e e l  equal one hour of
a sw eater? I f  th e  pay s c a le s  o f both in d u s tr ie s  a re  th e  same, then
p o ssib ly  both  hours can be considered eq u a l. But u n fo r tu n a te ly , d i f f e r ­
en t in d u s tr ie s  have d i f f e r e n t  pay s c a le s  and even in  th e  same in d u s try  
pay s c a le s  a re  d i f f e r e n t .  Consequently, th e  q u e s tio n  in  regard  to  th e  
v a l id i ty  of man-hour as a measure o f ou tp u t s t i l l  rem ains. A lso, th i s  
measure needs d e ta i le d  in fo rm ation  of man-hour requirem ents o f each 
product which a re  o f te n  u n a v a ila b le . The tre a tm e n ts  of new products or 
s p e c if ic a t io n  changes of p roducts may induce u n d e s ira b le  b ia s .
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Summary
This c h a p te r  review s v ario u s m easures of in p u t and o u tp u t. 
Before d i f f e r e n t  m easures are  d isc u sse d , s e v e ra l g en era l problem s in  
in p u t and o u tp u t measurements are  ana lyzed . These problems belong  to  
fo u r a re a s : d a ta ,  s e rv ic e  in d u s tr ie s ,  pecun iary  measures and q u a l i ty .
On th e  in p u t s id e  both la b o r and c a p i ta l  measurements a re  
considered . Labor in p u t measures in c lu d e  two p h y sica l and one monetary 
m easure. The two p h y s ic a l measures a re  man-hours and f u l l  tim e equiva­
le n t  employees and the  one monetary m easure i s  wages. Among th e se  
th re e  a l t e r n a t iv e s  f u l l  tim e e q u iv a le n t employees i s  adopted fo r  the  
e m p iric a l p a r t  o f  th i s  s tu d y . When th i s  i s  done i t  i s  n o t n ece ssa ry  
to  e s tim a te  the  number o f hours worked or paid  fo r.
Four d i f f e r e n t  methods to  measure c a p i ta l  in p u t are  
co n cep tu a lly  examined. The fou r m easures a re  s to ck , rep lacem en t, le a se  
and flow.
Six m easures of output a re  d iscu ssed . They a re  t r a n s a c t io n s ,  
u n i t  s a l e s ,  d o l l a r  s a le s ,  g ross m argin, v a lu e  added and man-hour 
e q u iv a le n t. Value added i s  adopted as a measure of ou tpu t fo r  th e  
e m p iric a l p a r t  o f  th i s  s tu d y , s in c e  i t  in d ic a te s  only the  v a lu e  of 
s e rv ic e s  p rov ided  by a f irm , though i t  does con ta in  th e  problem  of 
monetary measurement.
CHAPTER IV 
PRODUCTIVITY MODEL
The purpose of th i s  ch ap te r  i s  to  develop a p ro d u c tiv ity  model 
which w i l l  p rov ide a th e o r e t ic a l  background fo r  th e  em p irica l re sea rch . 
The f i r s t  s e c tio n  o f th is  ch ap te r  w i l l  b r ie f ly  in tro d u c e  m ajor f in d in g s  
o f s e v e ra l  s ig n if ic a n t  s tu d ie s  in  th e  f i e l d .  These s tu d ie s  w i l l  be 
in t e r r e la te d  w ith  th e  hypotheses derived  from th e  model.
Even a b r i e f  d isc u ss io n  of the  p rev ious s tu d ie s  re q u ire s  a 
framework. The p o ss ib le  frameworks are : macro v s . m icro, s in g le  fa c ­
to r  p ro d u c tiv ity  v s . t o t a l  f a c to r  p ro d u c tiv ity , tim e s e r ie s  vs. c ro ss  
s e c tio n s ,  e t c .  The main problem in  th e  adoption  o f  one o f th ese  frame­
works i s  th a t  most s tu d ie s  belong  to  more than  one ca teg o ry . Thus 
th i s  s e c t io n  w i l l  use th e  fo llow ing  c l a s s i f i c a t io n s :  p ro d u c tiv ity
tre n d , s e rv ic e  in d u s try , in te r n a t io n a l  comparison and m arket s t r u c tu re .
P ro d u c tiv ity  Trend
B arger (1955) re p o r ts  on th e  changing r o le  o f d is t r ib u t io n  in  
th e  U nited  S ta te s .  This s tu d y  focuses on th e  d i s t r i b u t iv e  tra d e s  fo r  
goods purchased  by the  f in a l  consumer from 1869 to  1949.
H is th re e  le ad in g  f in d in g s  a re  in  th e  fo llo w in g  d iscu ss io n . 
F i r s t ,  as Table IV-1 in d ic a te s ,  between 1930 and 1950 th e  f r a c t io n  o f 
th e  la b o r  fo rc e  engaged in  r e t a i l i n g  and w ho lesa lin g  ro se  from one
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w orker in  e ig h t to  one worker in  s ix ; betw een th e  same d a te s , persons 
engaged in  p ro d u c tio n  underwent a r e l a t iv e  d e c lin e  from o n e-h a lf  o f 
th e  la b o r fo rc e  to  two workers in  f iv e .
TABLE IV-1
EMPLOYMENT IN DISTRIBUTION AND OTHER INDUSTRIES,
1930, 1940, AND 1950
1930 1940 1950
(thousands o f persons)
A ll in d u s tr ie s 43,725 48,088 58,795
Commodity-producing in d u s tr ie s 19,183 19,895 22,958
A g ric u ltu re , f o r e s t r y ,  f is h e r ie s 8,804 7,918 6,884
Mining 956 965 966
M anufacturing 9,423 11,012 15,108
D is tr ib u tio n 7,437 8,646 11,225
(p ercen t)
Employment in  d is t r ib u t io n :
As p e rcen t o f a l l  employees 17.0 18.0 19.1
As p e rce n t o f  employee in  pro­
duction  and d i s t r ib u t io n  combined1 27.9 30.3 32.8
(persons)
P er thousand in  p roduction 388 435 489
Source: B arger, H arold . D is t r ib u t io n 's  P lace  in  the  American Economy
Since 1869. New York: N ational Bureau of Economic Research
and P rin c e to n  U n iv ers ity  P re s s , 1955, p . 8.
His second f in d in g  i s  th a t  p ro d u c tiv ity  in  production  grows 
more ra p id ly  than  th a t  in  d is t r ib u t io n  (B arger, 1955, p. 38). Output 
per person engaged in  th e  commodity producing in d u s tr ie s  ro se  n e a r ly  
f iv e  fo ld  and in  d is t r ib u t io n  inc reased  about 80 p e rc e n t, between 1869
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and 1949. He a ls o  in d ic a te s  th a t  ou tp u t per man-hour m u ltip lie d  s ix  
tim es in  th e  commodity in d u s tr ie s ,  and about two and a  h a l f  tim es in  
d is t r ib u t io n .  In  a d d i t io n , la b o r p ro d u c tiv ity  in c reased  somewhat more 
than tw ice as f a s t  in  th e  p roduction  o f commodities as i t  d id  in  th e i r  
d is t r ib u t io n  d u rin g  th e  same p erio d .
His th i r d  main fin d in g  i s  r e la te d  to  d is t r ib u t io n  c o s t.
Table IV-2 shows th a t  d is t r ib u t io n  c o s t ,  measured as a f r a c t io n  o f th e  
r e t a i l  value  o f  com m odities, remained rem arkably s ta b le .
TABLE IV-2
MEASURES OF DISTRIBUTION COST, 1929-1948 
(p ercen t of r e t a i l  va lue)
1929 1939 1948
A ll commodities r e t a i l e d :
Value added by
W holesalers 8 .0 7.6 7.7
R e ta ile r s 28.6 29.7 29.7
D is t r ib u t io n ,  t o t a l 36.6 37.3 37.4
Source: B arger (1955, p. 60).
In  1961 K endrick undertook a rew orking and ex tension  o f 
B a rg e r 's  s tu d y  (1955). His main o b je c tiv e  was to  d e sc rib e  U nited S ta te s  
p ro d u c tiv ity  tre n d s  and to  in d ic a te  some o f th e  in te r r e la t io n s h ip  
between p ro d u c tiv ity  change and changes in  economic aggregates and th e  
economic s t r u c tu r e .
There a re  s e v e ra l major f in d in g s  in  h is  s tu d y . F i r s t ,  as 
Table IV -3 shows, between 1889 and 1957 t o t a l  f a c to r  p ro d u c tiv ity  in
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th e  p r iv a te  dom estic economy grew a t  an average annual r a te  of 1 .7  
p e rc e n t. There i s  some v a r i a b i l i t y  in  the  r a t e  o f change In t o t a l  
p ro d u c tiv ity  from one decade to  th e  n ex t. For in s ta n c e , between 1889 
and 1919, th e  growth r a te  was only 0 .6  p e rc e n t which was f a r  lower than 
th e  2 .6  percen t growth r a te  o f t o t a l  f a c to r  p ro d u c tiv i ty  between 1919 
and 1953.
TABLE IV-3
GROWTH RATES IN OUTPUT AND PRODUCTIVITY RATIOS,
1889-1953
Output
Output p e r  Unit
T o ta l
F actor
Input
Labor
Inp u t
C ap ita l
Input
1889-1953 3.2 1.7 1.9 1.0
1889-1919 3 .1 0.6 0.8 0 .1
1919-1953 3.2 2.6 2 .8 1.9
Source: K endrick, John W. P ro d u c tiv ity  Trends in  th e  United S ta te s .
New York: N a tio n a l Bureau of Economic Research and th e  P rince­
ton U n iv e rs ity  P re s s ,  1961, p. 70.
In  1973, K endrick updated th e  e s tim a te s  and analyses contained 
in  h is  e a r l i e r  work (1961). There a re  s e v e ra l  conclu sions he drew from 
th i s  s tu d y . F i r s t ,  he found no s ig n if ic a n t  a c c e le ra t io n  in  the tren d  
r a te  of growth in  t o t a l  f a c to r  p ro d u c tiv ity  s in c e  World War I I .
Table IV-4 a lso  in d ic a te s  th a t  the  r a te  o f advance in  labor p ro d u c tiv ity  
has shown fu r th e r  a c c e le ra t io n  s in c e  World War I I .  This was due to  a 
much f a s t e r  r a t e  o f in c re a se  in  c a p i ta l  per u n i t  o f la b o r inpu t than 
p re v a ile d  during  th e  o th e r  war p eriod .
64
Second, he argued th a t  the c h ie f  determ inant of the r a te  of 
growth in  t o t a l  f a c to r  p ro d u c tiv ity  i s  th e  r a te  of growth in  th e  r e a l  
s to ck s  of in ta n g ib le  c a p i ta l  embodied in  th e  ta n g ib le  f a c to r s .  He 
a lso  considered  s e v e ra l  o th e r p o s s ib le  causes of p ro d u c tiv ity  changes 
in c lu d in g  changes in  economic e f f ic ie n c y ,  s c a le ,  the in h e re n t q u a l i ty  
o f re so u rces  and r a te s  of c a p i ta l  u t i l i z a t i o n .
TABLE IV-4
AVERAGE ANNUAL PERCENTAGE RATES OF CHANGE IN PRODUCTIVITY RATIOS
1889-1919 1919-1948 1948-1966
Labor p ro d u c tiv ity 2 .0 2.2 3.4
C ap ita l p ro d u c tiv ity 0.5 1.6 0 .4
T o ta l f a c to r  p ro d u c tiv ity 1 .3 1 .8 2.5
C a p ita l- la b o r  in p u t r a t io 1 .1 0.3 2.5
Source: K endrick , John W. Postwar P ro d u c tiv ity  Trends in  the  U nited 
S ta te s ,  1948-1968. New York: N ational Bureau o f  Economic 
Research and the  Columbia U n iv e rs ity  P re ss , 1973.
T h ird , he s a id  th a t ,  in  look ing  a t  changes in  p ro d u c tiv ity  of 
more than  t h i r t y  in d u s try  groups, th e  degree of d isp e rs io n  i s  co n s id e r­
ab le  fo r  th e  post-1948  p eriod , b u t no g re a te r  than in  e a r l i e r  p e rio d s  
of comparable le n g th . Fourth , he confirm ed the previous fin d in g  
(K endrick, 1961; Fuchs, 1969) th a t  th e re  i s  a s ig n if ic a n t  p o s it iv e  
c o r r e la t io n  between r e la t iv e  in d u s try  changes in  p ro d u c tiv ity  and in  
output w ith in  b ro ad ly  s im ila r  s e c to r s .  S p e c if ic a lly  he (p. I l l )  s a id :
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Our r e s u l t s  fo r  th e  period  1948-66 a re  b road ly  in  l in e  w ith  the  
r e s u l t s  o f  th e  e a r l i e r  s tu d ie s .  The re g re s s io n  between average 
annual p ercen tag e  r a te s  o f change in  o u tp u t and to t a l  f a c to r  pro­
d u c t iv i ty  fo r  th ir ty - tw o  in d u s try  groups y ie ld s  a c o e f f ic ie n t  o f 
c o r r e la t io n  o f  0 .5 5 . With r a te s  o f change in  outpu t r e la te d  to  
o u tp u t p e r  man-hour fo r  t h i r t y - s i x  in d u s try  groups, th e  c o e f f ic ie n t  
i s  0 .6 0 . F in a l ly ,  the  c o r re la t io n  between r a te s  of change in  
ou tpu t and c a p i ta l  p ro d u c tiv ity  f o r  th ir ty - tw o  groups i s  0 .54 .
A ll th e se  c o r r e la t io n s  are  s ig n i f i c a n t  a t  th e  0 .01 le v e l .  Confin­
ing  th e  a n a ly s is  to  m anufactu ring , f o r  th e  tw enty-one two d ig i t  
in d u s try  groups th e  c o e f f ic ie n t  o f  c o r r e la t io n  between ra te s  of 
change in  o u tp u t and t o t a l  f a c to r  p ro d u c tiv ity  is  h igher than in  
th e  in d u s try  segment inc lud ing  tra d e :  0 .65 ; u sing  ra te s  o f changes
in  ou tpu t la b o r  p ro d u c tiv ity , th e  c o e f f ic ie n t  i s  0 .54 .
Serv ice Indus t r i e s
Fuchs (1968) examined d i f f e r e n t i a l  tre n d s  in  p ro d u c tiv ity  
ac ro ss  e ig h te e n  se rv ic e  in d u s tr ie s  from 1939 to  1963. The u n derly ing  
reasons fo r  th i s  s tudy  l i e  in  the re c o g n itio n  o f th e  growing im portance 
of the  s e rv ic e  s e c to r  and th e  g en era l b e l i e f  th a t  p ro d u c tiv ity  in  s e r ­
v ic e s  has n o t improved as ra p id ly  as in  goods-producing in d u s tr ie s .
In  the  s e rv ic e  s e c to r  he inc ludes w h o lesa le  and r e t a i l  tra d e ; f in a n c e , 
in su ran ce  and r e a l  e s t a t e ;  g enera l government; and the  s e rv ic e  p ro p r i­
e to rs  such as p e rso n a l s e rv ic e s ,  p ro fe s s io n a l  s e rv ic e s ,  business  s e r ­
v ic e s  and r e p a i r  s e rv ic e s .  But he adm itted  th a t  th i s  d e f in i t io n  is  
somewhat a r b i t r a r y ,  s in c e  some workers employed in  goods in d u s tr ie s  
produce s e rv ic e s  and some in  s e rv ic e  in d u s tr ie s  produce goods.
His f i r s t  m ajor fin d in g  i s  r e la te d  to  average annual r a te s  of 
change of la b o r  p ro d u c tiv ity  in  th e  s e rv ic e  s e c to r .  Table IV-5 shows 
s e v e ra l  in t e r e s t in g  p a t te r n s .  F i r s t ,  s ix te e n  o f the  e igh teen  in d u s tr ie s  
show p o s i t iv e  r a te s  o f change of la b o r  p ro d u c t iv i ty .  Second, th e  r a te  
of in c re a se  fo r  the  s e rv ic e  s e c to rs  was n o t as ra p id  as fo r  m anufactur­
ing  o r th e  t o t a l  economy. Third in  o n e - th ird  o f the  cases , la b o r
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TABLE IV-5
AVERAGE ANNUAL PERCENTAGE RATES OF CHANGE, 
18 SELECTED SERVICE INDUSTRIES,
LABOR PRODUCTIVITY, 
1939-1963
In d u stry Labor P ro d u c tiv ity  (%)
S erv ices
Auto r e p a i r 3.32
Barber shops .60
Beauty shops 1.69
Dry c lean in g 2.47
H otels and m otels .49
Laundries 1.42
Motion p ic tu r e  th e a te r s -2 ,8 3
Shoe r e p a i r 1.16
R e ta il  Trade
A pparel s to re s .99
Automobile d e a le rs 2.09
Drug s to re s 2.68
E ating  and d r in k in g  p laces -  .18
Food s to re s 2.44
F u rn itu re  and app lian ces 2.88
G asoline s ta t io n s 3.25
G eneral m erchandise 1.40
Lumber d e a le rs 1.21
Other 2.09
S erv ice  In d u s tr ie s  T o ta l 1.45
M anufacturing T o ta l 2.26
T o ta l Economy 2.23
Source: Fuchs, V ic to r  R. The S erv ice  Economy. New York: N a tio n a l
Bureau o f Economie Research and Columbia U n iv e rs ity  P re s s ,  
pp. 15-16.
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p ro d u c tiv ity  a c tu a l ly  grew more ra p id ly  than  in  the  t o t a l  economy. 
F ourth , th e  range o f v a r ia t io n  from la b o r p ro d u c tiv ity  of se rv ic e  
in d u s r r ie s  i s  very  g re a t from 3.32 to  -2 .8 3  p e rc e n t annually .
His second main fin d in g  i s  concerned w ith  the  re la t io n s h ip  
between in d u s try  r a te s  o f  growth and la b o r p ro d u c tiv ity  across seven­
te en  s e rv ic e  in d u s t r ie s .  The previous s tu d ie s  (F a b ric a n t, 1942; 
K endrick, 1961; S a l t e r ,  1960) reviewed th i s  r e la t io n s h ip  mainly in  
m anufacturing in d u s t r i e s .  Thus th is  s tudy  te s te d  th i s  re la t io n s h ip  in  
th e  s e rv ic e  s e c to r .  The fin d in g  su p p o rts  th e  hypo thesis  th a t  th e re  i s  
a p o s it iv e  c o r r e la t io n  between growth and p ro d u c tiv ity .
W ilburn (1967) focused on the  d is p a ra te  performance of two 
apparen tly  s im ila r  in d u s t r ie s —barber shops and beauty  shops. These 
two in d u s tr ie s  a re  commonly t re a te d  as one in d u s try  s in ce  they share  
s e v e ra l common c h a r a c te r i s t i c s  (Fuchs and W ilburn, 1967, pp. 55-56). 
F i r s t ,  t h e i r  fu n c tio n  i s  e s s e n t ia l ly  s im i la r ,  bo th  being engaged p r i ­
m arily  in  grooming the  h a i r .  Second, th e  s iz e  o f  es tab lishm en t in  bo th  
cases i s  r e f e r r e d  to  as ty p ic a l ly  sm a ll. T h ird , both businesses  a re  
h eav ily  la b o r - in te n s iv e .  But from the  s ta n d p o in t o f p ro d u c tiv ity  the  
d if fe re n c e s  between th e  two a re  more notew orthy than the l ik e n e s s e s . 
Table IV-6 r e f l e c t s  c le a r ly  th e i r  d iv e rg e n t perform ance. The more 
ra p id ly  r i s in g  p r ic e s  o f  b a rb e r  s e rv ic e s —which in c re ased  from an index  
of 52.6 in  1939 to  183.9 in  1963, as c o n tra s te d  w ith  54.6 in  1939 to  
136.6 in  1963 f o r  b e a u t ic ia n s —suggest a low er in c re a se  in  p ro d u c tiv ity  
in  th a t  in d u s try . This s tudy  found th a t  in c re a s e s  in  c a p i ta l  per w orker 
and economies o f s c a le  a re  o f l i t t l e  im portance in  these  two in d u s t r ie s ,  
w hile  changes in  th e  q u a l i ty  o f the  la b o r fo rc e ,  changes in  technology
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and in c re a s in g  p e rcen tag es  of p a r t- t im e  employees o f fe r  an ex p lan a tio n  
fo r  d if fe re n c e s  in  p ro d u c tiv i ty .  That i s ,  th e se  fa c to rs  made a  c o n tr i­
b u tio n  to  th e  in c re a se  in  p ro d u c tiv ity  in  th e  beauty in d u s try  b u t  no t 
in  the b a rb e r  in d u s try . Another r e s u l t  o f t h i s  study i s  th e  tw o-sided  
n a tu re  o f th e  r e la t io n s h ip  between p ro d u c tiv ity  and growth tre n d . 
T echnological change s tim u la te s  growth through decreases in  p r ic e  and 
improvements in  q u a l i ty .  And, in  tu r n ,  th e  growth of demand s tim u la te s  
p ro d u c tiv ity  th rough in c re a se s  in  the  s iz e  o f tra n s a c tio n s  and decreases 
in  id le  tim e.
TABLE IV-6
INDICES OF PRICES AND PRODUCTIVITY IN BARBER SHOPS AND 
(1948 = 100)
BEAUTY SHOPS
Year
P ric e s Labor P ro d u c tiv ity
B arbers B eau tic ians Barbers B eau tic ians
1939 52.6 54.6 91.5 90.6
1948 100.0 100.0 100.0 100.0
1963 183.9 136.6 106.4 129.0
Source: Fuchs, V ic to r  R. and Jean A. W ilburn. P ro d u c tiv ity  D ifferences
w ith in  th e  S erv ice  S ecto r. New York: N ational Bureau of Eco­
nomic R esearch , 1967.
Schwartzman (1971) provided an in te r e s t in g  o b se rv a tio n  in  
regard  to  la b o r  p ro d u c tiv ity  in  r e t a i l  tra d e . Unlike th e  p rev ious stud ­
i e s ,  th i s  one (pp. 133-166) im plied  th a t  th e re  was a re d u c tio n  in  e f f i ­
ciency in  r e t a i l i n g ,  s in c e  th e  se rv ic e  q u a l i ty  lo sse s  were even g re a te r  
than  the  measured p ro d u c tiv i ty .  B ucklin  (1978) ra is e d  s e v e ra l  questions
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about th e  v a l id i t y  of th i s  f in d in g . S p e c if ic a l ly ,  he (pp. 55-56) sa id :
While th e  concep tual framework behind  th e  model i s  h ig h ly  ingen ious, 
th e re  i s  some doubt th a t  i t  r e a l ly  does in d ic a te  an annual se rv ic e  
d e c lin e  o f  th e  0.3 percen t su g g es ted . F i r s t ,  th e re  appears to  be 
a s tro n g  p o s s ib i l i ty  o f  some doub le -coun ting  in  th e  denom inator.
. . . F u r th e r , d a ta  e r ro rs  a re  l i k e ly .  Schwartzman' s m easure fo r 
s e rv ic e  s t a t i o n  gross margin was n o t co rrec ted  fo r  changes in  the 
p roduct mix. I f  any p ro p o rtio n  o f  th i s  s h i f t  was due to  an 
in c re a se d  p ro p o rtio n  o f  r e p a i r  work and th e  sa le  o f o th e r  automo­
t iv e  p ro d u c ts , where margins a re  l i k e ly  to  be l a r g e r ,  th en  the  
change in  g ross margin r e f l e c t s  r e a l  gain  in  o u tp u t. A djustment 
ought to  be made acco rd ing ly . F in a l ly ,  th e  a n a ly s is  assumes away 
th e  p o s s i b i l i ty  th a t  s e rv ic e  p e r  t r a n s a c tio n  might w e ll  have 
in c re a se d  in  g aso lin e  s ta t io n s  over the  p e rio d , fo r  exam ple, in
the  form o f longer s ta t io n  hours to  p rov ide  g re a te r  convenience
to  m o to r is ts .  . . .  . C onsequently , Swartzman's model, r a th e r  than 
su g g es tin g  th a t  s e rv ic e  has d e te r io r a te d ,  in d ic a te s  th a t  i t  may 
w e ll have been q u ite  s ta b le  o v e r th e  p erio d .
I n te rn a t io n a l  Comparison 
H a ll ,  Knapp and W insten (1961) compared the r e l a t i v e  le v e ls  of 
p ro d u c tiv ity  achieved in  th e  r e t a i l  tra d e s  in  Great B r i ta in ,  Canada and 
the  U nited S ta te s .  They found fo u r determ inan ts  fo r  the  d i f f e r e n t  
le v e ls  o f  p ro d u c tiv ity — as measured by s a le s  per employee. The prim ary 
causes were p e r  c a p ita  income, p o p u la tio n  d e n s ity , r a te  o f  p opu la tion
grow th, and age o f s e tt le m e n t.
George (1966) attem pted a  c ro ss  se c tio n  study o f  s a le s ,  
employment and p ro d u c tiv ity  in  B r i t i s h  r e t a i l i n g ,  based on th e  1961 
census o f d is t r i b u t io n .  He measured p ro d u c tiv ity  in  each town by 
w eigh ting  s a le s  p e r  fu l l - t im e  e q u iv a le n t employee in  each of seven 
r e t a i l  ty p e s . He expected th a t  th e re  would be p o s itiv e  a s s o c ia t io n s  
between p ro d u c tiv ity  and each of th e  fo llow ing  p re d ic to r s ;  town s iz e ,  
p e r c a p i ta  income, a v a i la b i l i t y  o f la b o r ,  the  presence o f  cha in  s to r e s ,  
and th e  s iz e  o f th e  in d iv id u a l s to r e .  But th e  r e s u l t  o f h is  s tudy  
showed th a t  th e re  e x is t s  such r e la t io n s h ip s  except by th e  s iz e  o f  town.
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S p e c i f ic a l ly ,  in  th e  m u ltip le  re g re s s io n  eq u a tio n , the fou r v a r ia b le s ,  
the  tig h tn e s s  o f th e  la b o r  m arket, the  average s a le s  s iz e  o f  th e  shop, 
th e  p ercen tage  o f m u ltip le  shops and p e r - c a p i ta  income, jo i n t ly  
accounted fo r  82 p e rc e n t of the  v a ria n ce  in  p ro d u c tiv ity  among th e  160 
towns.
George and Ward (1973) updated G eorge's previous s tu d y  to  
exp lo re  th e  mechanism o f la b o r m arket, s a le s  growth and la b o r  produc­
t i v i t y  by u t i l i z i n g  bo th  the  1961 and 1966 census of d is t r ib u t io n .
They found th a t  b o th  su s ta in e d  la b o r sh o rtag es  and rap id  s a le s  growth 
tend to  have a fa v o ra b le  impact on p ro d u c tiv ity  in  the r e t a i l  s e c to r .  
T heir e x p la n a tio n  fo r  th i s  tendency is  th a t  th is  occurs in  p a r t  due to  
the inducement of th e  more e f f i c i e n t  use o f la b o r and in  p a r t  due to  
the e l im in a tio n  o f m arg inal shop e f f e c t s .  The main im p lic a tio n  o f 
th i s  f in d in g  i s  th a t  an in c rease  in  the r e a l  c o s t of la b o r w i l l  tend  
to a c c e le ra te  p ro d u c tiv ity  growth in  th e  r e t a i l  s e c to r .
One in t e r e s t i n g  n o te  of th is  s tu d y  can be found in  t h e i r  
argument th a t  h ig h e r  income per c a p i ta  may a lso  lead  to  th e  pu rchase  of 
more lu x u rio u s  item s in  sm a lle r s to re s  th a t  p rovide the  k ind  o f s e rv ic e  
a s so c ia te d  w ith  such item s (pp. 43-44). They attem pted to  id e n t i f y  
both  th e  t r a n s a c t io n  and luxury e f f e c t  by tak ing  d iffe re n c e s  in  per­
formance between th e  y ea rs  1961 and 1966 fo r  fo rty -tw o  towns through 
the fo llo w in g  eq u a tio n :
Y = 19.5 + 2.89L + 0.167S + 0.379 Y/H -  0.037 Y/K = 0.60
where: Y = th e  p e rc e n t change in  th e  volume o f s a le s  per person
engaged
L = th e  p e rc e n t change in  la b o r  market tig h tn e s s
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S = th e  p ercen t change in  s a le s  per shop
Y/H = th e  p e rcen t change in  income p e r head o f th e  popu la tio n  
1959-1960, 1964-1965
Y/K = income per head in  1959-1960 
This eq u a tio n  in d ic a te s  th a t  th e  change in  income per c a p i ta  r e ta in s  
the  p o s it iv e  a s s o c ia t io n ,  in d ic a tin g  a  tra n s a c tio n  e f f e c t ,  though the 
le v e l  o f income a t  the  s t a r t i n g  p o in t tu rn s  n eg a tiv e . This i s  presum­
ab ly  to  r e f l e c t  th e  luxury  elem ent o f th e  e f f e c t .
Takeuchi and B ucklin (1977) exp lo red  se v e ra l fo rc e s  th a t  
a f f e c t  one elem ent o f r e t a i l  s t r u c tu r e ,  th e  number o f r e t a i l  e s ta b l is h ­
ments per c a p i ta .  This elem ent was found to  be an im portan t determ i­
nan t o f r e t a i l  p ro d u c tiv ity  in  the  U nited S ta te s  and Japan. The general 
paradigm fo r  r e t a i l  s t r u c tu re  had th re e  s e ts  o f fo rces : th e  p e rso n a l
w ealth  o f th e  s o c ie ty ,  the le v e l  o f technology employed by the  r e t a i l  
s e c to r ,  and th e  degree of com petition  among th e  r e t a i l e r s .  Based on 
th is  paradigm , they  developed s ix  independent v a r ia b le s  which in flu en ce  
th e  r e t a i l i n g  s t r u c tu r e :  income, autom otive ownership, departm ent
s to re  s a le s ,  p r ic e  o f la b o r ,  d e n s ity -u rb a n ity  o f p opu la tion  and change 
in  p o p u la tio n . Among th e se  v a r ia b le s ,  they hypothesized  th a t  income 
and autom otive ownership have a p o s i t iv e  a s so c ia t io n  w ith  r e t a i l  s t ru c ­
tu re  and o th e rs  have n eg a tiv e  a s s o c ia t io n s  w ith  th e ir  dependent v a r ia b le .  
Based on th e  secondary d a ta  c o l le c te d  fo r  two y e a rs , 1964 and 1968 fo r  
Japan and 1963 and 1967 fo r  th e  U nited S ta te s ,  l in e a r  re g re s s io n  ana l­
y s is  showed th a t  n in e  of th e  tw elve s p e c if ie d  v a r ia b le s  were s t a t i s t i ­
c a l ly  s ig n i f i c a n t  a t  th e  le v e l  of 0 .05 .
B ucklin  (1978, pp. 75-79) s tu d ie d  p ro d u c tiv ity  in  d i s t r ib u t iv e  
a c t i v i t i e s  in  th e  U nited S ta te s  and Japan . U nlike th e  towns used in
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th e  s tu d ie s  o f George (1966) and Ward (1973) , he employed th e  m ainland 
s t a t e s  o f  the  U nited S ta te s  and th e  fo rty -tw o  p re fe c tu re s  o f Japan.
In  r e t a i l i n g  he examined seven f a c to r s  a f fe c t in g  p ro d u c tiv ity  in  
r e t a i l i n g ;  the  ro le  of s c a le  in  r e t a i l i n g ,  th e  im portance of d e p a rt­
ment s to r e s ,  th e  p r ic e  of la b o r ,  per c a p ita  income, popu la tion  growth 
and th e  fo rc e  o f tim e. A fte r  a l l  v a r ia b le s  were transform ed  to  log ­
a r ith m s , he found th a t  the  degree o f exp lan a tio n  was s u p e r io r  in  the
2
case o f  Japan w ith  R of 0 .96  compared w ith  b u t 0 .63 fo r  th e  United 
S ta te s .  In  th i s  study  s a le s  per f u l l - t im e  employee was used as a 
measure o f  la b o r  p ro d u c tiv ity  in  b o th  th e  Iftiited S ta te s  and Japan.
The number o f s to re s  p e r  c a p i ta  was used as a measure o f the 
f i r s t  v a r ia b le ,  r e t a i l  s to r e  s iz e .  He argued th a t  th e  number of s to re s  
per c a p i ta  i s  a b e t te r  measure th an  average s to re  s a l e s ,  s in ce  th i s  
measure can e lim in a te  the  chance o f spurious a s s o c ia t io n  th a t  m ight 
a r i s e  from the  use  of s a le s  on bo th  s id e s  of th e  eq u a tio n . But Ingene 
and Lusch (1980, pp. 12-13) s t a t e  th a t  h is  use of s to r e s  per c a p i ta  as 
a su r ro g a te  fo r  average s to r e  s iz e  i s  n o t v a lid . S p e c if ic a l ly  they  
s a id :
A lthough th i s  approach to  m easuring s to re  s iz e  avoids th e  problem 
o f having s a le s  on both  s id e s  o f th e  re g re ss io n  eq uation  i t  does 
induce a  b ia s  o f ano ther form. Number of s to re s  per c a p i ta  i s
on ly  an a c c u ra te  r e f le c t io n  of s to re  s iz e  i f  and only i f  the
number o f square f e e t  o f f lo o r  space per c a p i ta  i s  equal acro ss
th e  g eo g rap h ica l u n its  be ing  in v e s tig a te d .
In  reg ard  to  th i s  v a r ia b le ,  in  Japan every 1 p e rcen t d e c lin e  
in  th e  number o f s to re s  per c a p i ta  causes labo r p ro d u c tiv ity  to  in c re a se  
by 0 .5  p e rc e n t; a r a th e r  s u b s ta n t i a l  change compared to  th e  0 .1  p e rcen t 
in c re a se  fo r  th e  United S ta te s .  He a sc rib e d  th i s  cause to  the sm alle r 
s c a le  o f  s to r e s  in  Japan.
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The second v a r ia b le ,  departm ent s to r e  s a le s  as a percen tage 
of a l l  r e t a i l  s a le s  had a n eg a tiv e  r e la t io n  w ith  i t s  dependent v a r i ­
ab le  in  th e  U nited  S ta te s .  In Japan the  c o e f f ic ie n t  was p o s i t iv e  bu t 
in s ig n i f ic a n t .  T here fo re  i t  appears th a t  th e re  i s  le s s  d is t in c t io n  
among s e rv ic e  o u tp u ts  w ith  re sp e c t to  departm ent s to r e s  in  Japan than 
in  th e  U nited S ta te s .
The th i r d  v a r ia b le ,  tra d e  wages had a  p o s i t iv e  a s s o c ia t io n  
w ith  la b o r  p ro d u c tiv ity  in  th e  case o f bo th  th e  U nited S ta te s  and 
Japan, a lthough  th e  re la t io n s h ip  was more pow erful in  th e  form er. The 
underly ing  reason  fo r  th i s  r e s u l t  i s  th a t  where tra d e  wages were r e la ­
t iv e ly  h ig h , r e t a i l e r s  would make g re a t e f f o r t s  to  improve p ro d u c tiv ity ,  
and high q u a l i ty  employees can be re c ru i te d .
The fo u r th  v a r ia b le ,  income per c a p i ta ,  was in tended  to  
cap tu re  th e  in f lu e n c e s  o f tr a n s a c tio n  s iz e  and expend itu re  volume on 
r e t a i l  s to r e s .  He found th i s  e f f e c t  on both  c o u n tr ie s ,  bu t th e  impact 
was s u b s ta n t ia l  on ly  in  Japan.
The f i f t h  v a r ia b le  was urban d e n s ity  which was designed to  
r e f l e c t  any in d ic a t io n  o f s te m  com petition  th a t  m ight be a s so c ia te d  
w ith  th e  h e a v ily  p opu la ted  areas as compared to  th e  r u r a l .  This v a r i ­
ab le  w as in s ig n i f i c a n t  in  th e  U nited S ta te s  and s ig n if ic a n t  b u t nega­
t iv e  in  Japan . The r e s u l t  in d ic a te s  two im p lic a tio n s . F i r s t ,  in  the  
United S ta te s ,  th e  p e rv as iv e  use o f th e  autom obiles may have a l l  bu t 
e lim in a ted  th e  b a r r i e r  o f  d is ta n ce  to  co m p e titio n . Second, in  Japan, 
where p o p u la tio n  d e n s ity  i s  much g re a te r ,  changes in  th e  s t ru c tu re  o f 
c i t i e s  to  accommodate th e  new r e t a i l  forms may be more d i f f i c u l t .  The 
n ex t v a r ia b le ,  p o p u la tio n  growth had only a n e g l ig ib le  e f f e c t  on both
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c o u n tr ie s .  The f in a l  v a r ia b le ,  tim e in d ic a te d  th a t in  th e  U nited S ta te s ,  
th e re  was indeed  a r a te  o f te c h n o lo g ic a l change during  th e  p e rio d . The 
s p e c i f ic  f ig u re s  o f  each v a r ia b le  can be found on Table IV -7.
A rndt andQ lsen  (1975) ana lyzed  th e  im pact o f la b o r  and c a p i ta l  
on o u tp u t by u t i l i z i n g  a p ro d u c tio n  fu n c tio n . The d a ta  was c o lle c te d  
from Oslo food s to r e s  by m ail q u e s tio n n a ire . They adopted g ro ss  margin 
d o lla r s  f o r  each s to re  as t h e i r  m easure o f ou tpu t and number o f persons 
engaged p e r s to r e  and th e  square  fo o tag e  o f  the  s to r e  space as in p u ts . 
They a ls o  d iv id ed  th e  s to re s  in to  two groups, sm all and la rg e  s to r e s .
They assumed th a t  the  r e la t io n s h ip  i s  n o n lin e a r and found th e  fo llow ing  
lo ra r i th m ic  re g re s s io n  eq u a tio n s:
Og = - .3 4  + 1.34 Lg + .18  Sg = .85
0 = .81  + .91 Ls + .04  Ss = .83s
Where,
0 = ou tpu t
L = la b o r  
S = s c a le  
g = la rg e  s to re s  
s  = sm all s to re s  
Based on th e se  eq u a tio n s  they concluded th a t  th e re  appear to  be econo­
mies of s c a le  in  food r e t a i l i n g  f o r  sm all s to re s  b u t th a t  th e se  e i th e r  
g re a t ly  d im in ish  o r d isap p ea r a l to g e th e r  fo r  la rg e r  e s ta b lish m e n ts .
O fer (1974) conducted a s tu d y  of s e v e ra l r e t a i l  s to r e  types in
I s r a e l .  The s e le c te d  types o f s to r e s  were food, f u r n i tu r e  and c lo th in g .
He used v a lu e  added as a measure o f  o u tp u t and persons employed as a 
measure o f  in p u t .  His two c a p i ta l  v a r ia b le s  were f lo o r  space and
TABLE IV -7
A COMPARISON OF LOG-LINEAR REGRESSION COEFFICIENTS ON LABOR PRODUCTIVITY 
IN RETAILING IN JAPAN AND THE UNITED STATES
C onstant
R e ta i l  
E stab lish m en t 
p e r C ap ita
Department
S to re^
Trade
Wage
Income
per
C ap ita
Urban
D ensity
P o p u la tio n
Growth Time r2
Japan
1963
and
2.33 - .5 3 " . 02" . 25" . 65" - . 3" .01 - .0 6 .96
1967 (.3 9 ) ( .0 8 ) ( .0 1 ) (.0 7 ) (.0 9 ) (.0 1 ) ( .0 1 ) (.0 6 )
U nited S ta te s
1964
and
-1 .0 2 - . l l " - .0 8 " . 40" . 07" .00 .00 .02 .63
1968 ( .4 8 ) ( .0 4 ) (.0 2 ) (.0 8 ) ( .0 4 ) ( .0 0 ) (.0 1 ) ( .0 1 )
' - j
Ln
D epartm ent s to r e  s a le s  as a p ercen tag e  o f  a l l  r e t a i l  s a le s ,  
^p > .9 5 , one t a i l  t e s t .
Source: B u ck lin , Louis P. P ro d u c tiv ity  in  M arketing. Chicago: American M arketing A sso c ia tio n , 1978,
p. 76.
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in v en to ry . In  h is  s tu d y , he found th a t  th e  b e n e f i t  from la rg e r  s c a le s  
were probab ly  r e ta in e d  even fo r  la rg e r  s to r e s .  This f in d in g  i s  some­
what d i f f e r e n t  from th e  r e s u l t  o f Arndt and O lsen 's  study (1975).
A fte r comparing th e se  two s tu d ie s ,  B ucklin  (1978, pp. 93-100) ex p la in ed  
th i s  d if fe re n c e  in  term s of d i f f e r e n t  c u l tu re s  which in flu en ce  th e  
o p e ra tio n  o f s to r e s  in  d isp a ra te  ways.
Arndt (1977) was in te r e s te d  in  e x p la in in g  d iffe re n c e s  in
perform ance between in d u s try  groups w ith in  Norwegian r e t a i l i n g .  He
exp la ined  the  th e o ry  behind h is  s tudy  as (p . 238):
On th e  b a s is  o f the lo g ic  o f the  s tru c tu re -co n d u c t-p e rfo rm an ce  
scheme, a h ig h  degree of s e l l e r  c o n c e n tra tio n  in  an in d u s try  group 
was expected  to  make fo r  le s s  emphasis on low p ric e s  in  th e  m arket­
ing mix and more emphasis on nonprice  v a r ia b le s  as s e rv ic e .  N ext, 
such m arket conduct was b e liev ed  to  r e s u l t  in  le s s  e f f ic ie n c y  in  
th e  in d u s try .  Hence, more s e l l e r  c o n c e n tra tio n  in  an in d u s try  
group was h ypo thesized  to  r e s u l t  in  a p oo rer economic perform ance 
from a  s o c ie t a l  p o in t o f view ( in  th i s  case re f le c te d  in  h ig h e r 
percen tage g ro ss  margin and lower in c re a se s  in  la b o r p ro d u c iv i ty ) . 
In  tu rn ,  perform ance was expected to  have a feedback e f f e c t  on 
s t r u c tu r e ,  in  th a t  h igh  margins and sm a lle r  p ressu res  fo r  in c re a s ­
ing la b o r  p ro d u c tiv ity  would, in  th e  absence o f  high b a r r ie r s  to  
e n try , a t t r a c t  new es tab lish m en ts  in to  th e  in d u s try  group an d /o r 
decrease  s to r e  m a tu rity .
He recogn ized  th a t  a  f re q u e n tly  used measure o f  s t r u c tu r e  i s  
the m arket co n c e n tra tio n  r a t io  o r the  percen tag e  o f to t a l  in d u s try  
s a le s  made by th e  le ad in g  fou r o r e ig h t  f irm s. But the  adopted d a ta  
d id  no t co n ta in  such in fo rm atio n , he used an in d i r e c t  measure o f m arket 
s t r u c tu r e ,  th e  e s tim a ted  share  o f th e  p o p u la tio n  l iv in g  in  p o p u la tio n  
c lu s te r s  la rg e  enough to  provide room fo r  enough r e t a i l  e s tab lish m en ts  
to  meet th e  c r i t e r i a  fo r  low c o n c e n tra tio n . The performance m easures 
used were p ercen tag e  gross margin and th e  r e l a t iv e  change in  s a le s  per 
person engaged. He measured the fu tu re  m arket s t r u c tu re  in  terms o f 
th e  r e l a t iv e  change in  number of e s tab lish m en ts  in  the  vario u s  in d u s try
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groups. Though th e  r e s u l t  o f th is  study  shows some lin k ag e  between the  
degree o f co n c e n tra tio n  in  in d u s try  groups in  r e t a i l i n g  and perform ance, 
and between perform ance and fu tu re  s t r u c tu r e ,  th e  tendencies uncovered 
were n o t c o n s is te n t ly  s tro n g . As the  a u th o r  acknowledge, th e re  a re  two 
main reasons fo r  th i s  d isap p o in tin g  r e s u l t .  F i r s t ,  the adopted d a ta  
are no t adequate to  conduct th is  s tu d y , as a  r e s u l t ,  he had to  choose 
le s s  p roper m easures o f each v a r ia b le .  Second, the  model he adopted 
i s  too  s im p l is t i c  o r na iv e  to  ex p la in  th e  complex r e la t io n s h ip  between 
market s t r u c tu r e  and perform ance.
Ingene and Lusch (1980) examined th e  v a r ia t io n  o f la b o r 
p ro d u c tiv ity  in  g rocery  s to re s  in  terms o f com p etitiv e  v a r ia b le s  and 
demand v a r ia b le s .  T heir u n it  of a n a ly s is  was th e  r e t a i l  market ( i . e . ,  
some geographic a re a  such as SMSA). They considered  s ix  v a r ia b le s  
under co m petitive  dimension and fo u r v a r ia b le s  under demand dim ension.
The com petitive  v a r ia b le s  considered were average s to re  s iz e ,  r e t a i l  
space s a tu r a t io n ,  c a p i ta l  in te n s i ty ,  p o p u la tio n  growth, r e t a i l  wage 
r a te  and co m p etitiv en ess . And th e  demand v a r ia b le s  were income, house­
hold  s iz e ,  a v a i l a b i l i t y  of p r iv a te  t r a n s p o r ta t io n  and t r a f f i c  co n g es tio n . 
Except fo r  household  s iz e  they found th a t  th e  r e s t  of th e  n ine  indepen­
dent v a r ia b le s  were s t a t i s t i c a l l y  s ig n i f i c a n t  in  the  hypothesized  
d ir e c t io n .  O v era ll th e  ten  independent v a r ia b le s  accounted fo r  82 per­
cen t o f the  v a r ia n c e  o f la b o r p ro d u c tiv ity  a c ro ss  th e  examined 209 
SMSAs.
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P ro d u c tiv ity  Model
In  o rd e r to  develop a p ro d u c tiv ity  m odel, s e v e ra l b a s ic  
p ro p o s itio n s  in  re g a rd  to  p ro d u c tiv ity  a re  s ta t e d .
P ro p o sitio n  1: P ro d u c tiv ity  i s  based on r a t i o n a l  behav io r ra th e r  than
random behav ior.
I f  the  main concern o f p ro d u c tiv ity  i s  to  e lim in a te  w aste and 
in e f f ic ie n c y  in  human b eh av io r, human behav io r must be r a t io n a l  o r 
reasonab le  and based  on th e  norms of s o c ie ty .  The sim ple reason fo r  
the  requ irem ent o f r a t i o n a l  behavior i s  th a t  peop le must do what they  
know b e s t fo r  them and fo r  th e  so c ie ty  i f  they  a re  to  su rv ive .
Under norms of r a t io n a l i ty ,  high p ro d u c tiv i ty  is  p re fe rre d  to  
low p ro d u c tiv ity . High p ro d u c tiv ity  u su a lly  demands some cost and, as 
a r e s u l t ,  no t a l l  members o f th e  so c ie ty  welcome high p ro d u c tiv ity .
The co s ts  of h igh  p ro d u c tiv i ty ,  fo r in s ta n c e , a re  e c o lo g ic a l problems 
and a p o s s ib le  change o f n a tio n a l p r io r i ty .  The le sse n in g  p o llu tio n  
s tan d ard  fo r  American auto  in d u stry  may in c re a se  i t s  p ro d u c tiv ity , b u t 
such a c tio n  e v e n tu a lly  d e te r io ra te s  th e  environm ent. The aid to  a  s ic k  
in d u s try  may improve i t s  p ro d u c tiv ity , b u t such a c tio n  as r e v i t a l i z a ­
tio n  o f an in d u s try  may re q u ire  the s h i f t  o f n a t io n a l  p r io r i ty  from 
s o c ia l  programs to  a  r e v i ta l i z a t io n  fund. These examples can be e a s i ly  
found in  s o c ie ty .  Then why does th i s  s o c ie ty  p r e f e r  h igh  p ro d u c tiv ity  
to  low p ro d u c tiv ity ?  Perhaps the m a jo rity  in  s o c ie ty  b e liev e  th a t  the  
b e n e f i t  o f h igh  p ro d u c tiv i ty  is  worth th e  c o s t .  Or, maybe, a sm all 
number of . th is  s o c ie ty  in s p ir e  the m a jo rity  of us to  b e lie v e  such. Thus 
the  s t a r t in g  p o in t o f  th i s  model is  th a t  p ro d u c tiv i ty  i s  based on
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r a t io n a l  b eh av io r and, in  tu rn , such r a t i o n a l  b ehav io r provides a 
reason  fo r  th e  p re fe re n c e  o f h igh  p ro d u c tiv i ty  to  low p ro d u c tiv ity .
P ro p o s itio n  2: P ro d u c tiv ity  i s  b e t t e r  measured and exp lained  under th e
assum ption th a t  cause and e f f e c t  a re  c le a r ly  r e la te d .
Why i s  c a u s a l i ty  a  p re re q u is i te  fo r  a b e t t e r  understanding  of 
p ro d u c tiv ity ?  The main reason  belongs to  th e  f a c t  th a t  the la ck  of 
c a u s a l i ty  c re a te s  an unknown consequence o f an a c t io n , as a r e s u l t ,  th e  
r e la t io n s h ip  o f  in p u t and ou tpu t i s  n o t known. At th e  same tim e , when 
such c a u s a l i ty  i s  n o t c le a r ,  o th e r methods which a re  le s s  s t r i c t  than 
p ro d u c tiv ity  a re  ad v isa b le  to  use as a method o f assessm ent o f per­
formance. Thompson (1967, pp. 83-100) su g g es ts  th a t  when c a u s a lity  
does no t e x i s t ,  under norms o f r a t i o n a l i t y ,  in s tru m e n ta l t e s t s  o r 
s o c ia l  t e s t s  a re  p re fe r re d  over a p ro d u c tiv i ty  t e s t .
P ro p o s itio n  3; One o f the  major ro le s  o f management i s  to  b u f fe r  th e
in f lu e n c e  of the  environm ent in to  a group of peop le. As 
a  r e s u l t ,  management beh av io r i s  in flu en ced  by th e  
environm ent and, in  tu rn ,  i t s  behav io r a f fe c ts  
p ro d u c tiv ity .
One o f th e  most im portan t ro le s  o f management is  to  b u f fe r  th e  
in f lu e n c e  o f  th e  environm ent on th e  o rg a n iz a tio n . The ro le  o f b u f fe r in g  
by management c o n s is ts  of converting  f lu c tu a t in g  environm ents in to  
s tead y  c o n d itio n s  fo r  the  o rg a n iz a tio n . Though no o rg an iz a tio n  can 
avoid t o t a l l y  th e  im pact o f the environm ent, the su rv iv a l of an o rg an i­
z a tio n  may depend upon how i t  handles i t s  ta s k  environm ent. A key
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reason fo r  management to  reduce th e  in f lu e n c e  o f i t s  environment is  
th a t  the  more u n c e r ta in ty  the o rg a n iz a tio n  h a s , the  le s s  p ro d u c tiv ity  
i t  can c re a te .  T h ere fo re , management must t r y  to  reduce such e f f e c ts  
on i t s  o rg a n iz a tio n  in  o rd er to  ach ieve h ig h  p ro d u c tiv ity . Here th e  
red u c tio n  o f such in f lu e n c e  does no t mean th a t  management i t s e l f  must 
avoid such in f lu e n c e  b u t th a t  i t  must be exposed to  i t s  environment to  
a n t ic ip a te  f lu c tu a t in g  environm ents and to  t r e a t  them as c o n s tra in ts  
on i t s  o rg a n iz a tio n . This e x p o s itio n  can lead  th e  management to  p repare  
fo r  change and, in  tu rn , such p re p a ra tio n  should  provide a s ta b le  
environm ent f o r  i t s  o rg a n iz a tio n . This s ta tem en t rev ea ls  ano ther 
dimension o f th e  re la t io n s h ip  among environm ent, management and pro­
d u c t iv i ty .  In  o rd e r to  provide a s ta b le  co n d itio n  fo r  i t s  o rg a n iz a tio n , 
which i s  a p r e r e q u is i te  fo r  a high p ro d u c tiv i ty ,  a p lan  should be p re­
pared to  absorb  th e  im pact of i t s  environm ent. Im portan tly , management 
i t s e l f  must d e a l w ith  i t s  environm ent as much as p o ss ib le . Consequently, 
management b eh av io r  i s  in flu en ced  by th e  environm ent and, in  tu rn , i t s  
behav ior a f f e c t s  p ro d u c tiv ity .
The p r io r  th re e  p ro p o s itio n s  p rov ide  a foundation  fo r  b u ild in g  
a p ro d u c tiv ity  model. Under norms o f r a t i o n a l i t y ,  management d ec is io n ­
making to  a t t a i n  a s e t  of ex p ec ta tio n s  m ust consider th e  c h a ra c te r is ­
t i c s  o f th e  o rg a n iz a tio n . The environm ent in flu en ces  the unique 
c h a r a c te r i s t i c s  o f  each o rg a n iz a tio n . Thus no two o rg an iz a tio n s  in  the  
same k ind  o f  b u s in e ss  have th e  same c h a r a c te r i s t i c s .  For th e  purpose 
of t h i s  s tu d y  o rg a n iz a tio n a l c h a r a c te r i s t i c s  a re  d iv ided  in to  business  
h e a lth  and o rg a n iz a tio n a l s t r u c tu re .  In  o th e r  w ords, decision-m aking 
re q u ire s  a c a re fu l  a n a ly s is  o f th e  o rg a n iz a tio n  in  which d ec is io n s  are
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made. At the same tim e, such analyses a re  n o t enough w ithou t the  
c o n s id e ra tio n  o f  th e  environm ent as p ro p o s itio n  3 has ex p la ined . The 
r e la t io n s h ip  i s  i l l u s t r a t e d  as Figure 1.
4"
p ro d u c tiv ity environm ent
business
h e a lth
d ec isio n  making
o rg a n iz a tio n a l
s t r u c tu r e
Figure 1 
A P ro d u c tiv ity  Model
In  th i s  model, p ro d u c tiv ity  i s  the  outcome o f business d e c is io n s  
which are  based on th e  h e a l th  of th e  b u s in ess  and i t s  o rg a n iz a tio n a l 
s t r u c tu re .  This d e c is io n  making i s  in flu en ced  by the  environm ent. This 
model a lso  in d ic a te s  th a t  th e  th ree  b a s ic  elem ents a re  in te rd ep en d en t.
When la b o r  p ro d u c tiv ity  i s  considered  as a measure of 
p ro d u c tiv ity ,  then  d ec is io n  making must in c lu d e  in fo rm atio n  r e la t in g  to  
lab o r v a r ia b le s .  Thus th e  model adopted fo r  t h i s  s tu d y . F igure 2, 
in c lu d es  la b o r  v a r ia b le s ,  s in c e  th i s  s tudy  i s  in te r e s te d  in  the  r e la t io n ­
sh ip  between la b o r  p ro d u c tiv ity  and i t s  d e te rm in a n ts . In  a d d i tio n , th e  
new model s p e c if ie s  4 p 's  and se rv ic e  le v e ls  in  d e c is io n  making 
v a r ia b le s .
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A f i n a l  no te  on th is  model i s  th a t  w ithou t the  co n s id e ra tio n  
o f environm ental v a r ia b le s ,  th e  v a ria n c e  o f  p ro d u c tiv ity  can be 
exp la ined  through th e  exam ination o f d e c is io n  making on 4 p 's  and 
la b o r v a r ia b le s ,  bu sin ess  h e a l th ,  and o rg a n iz a tio n a l s t r u c tu r e ,  s in ce  
management abso rbs most of the in f lu e n c e  o f  environment (no t a l l  o f i t ) .
environm entp ro d u c tiv ity
b u sin ess
d ec is io n  making on 4 p 's  and labo r 
v a r ia b le s
h e a lth
o rg a n iz a tio n a l
s t ru c tu re
F igure 2 
A Revised P ro d u c tiv ity  Model
Hypotheses
The developed p ro d u c tiv ity  model in d ic a te s  th a t  w ith o u t 
co n s id e ra tio n  o f th e  environm ent, p ro d u c tiv ity  can be exp la ined  by 
th re e  b lo ck s  o f v a r ia b le s . Based on th i s  model, the  fo llow ing  hypothe­
ses a re  developed .
Business H ealth
B usiness h e a l th  can be d esc rib e d  in  terms of th e  co n d itio n  of 
th e  f in a n c ia l  s ta tem en ts  of a firm . Most f in a n c ia l  analyses a re  some­
what s t a t i c  r a th e r  than dynamic, s in c e  t h e i r  methods a re  based on one
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y ear. For in s ta n c e ,  th e  c u rre n t r a t i o  d ea ls  w ith  c u rre n t a s s e ts  
d iv id ed  by c u r re n t  l i a b i l i t i e s  in  a c e r t a in  y ear and a t  a p a r t i c u la r  
p o in t in  tim e , n o t acro ss a p e rio d  o f  tim e . The m erit of such methods 
cannot be ig n o red  as an in d ic a to r  o f  b u s in e ss  h e a l th .  However, th i s  
s tudy  adopts th e  change in  s a le s  ov er l a s t  y ear as a measure o f  b u s i­
ness h e a l th .  I t  i s  hypothesized  to  have a p o s it iv e  a s s o c ia t io n  w ith  
la b o r p ro d u c tiv ity .
H ypothesis 1 .1 :  The r a te  o f y e a r ly  s a le s  in c re a se  i s  p o s i t iv e ly
a sso c ia te d  w ith  in c re a s e s  in  la b o r p ro d u c tiv ity .
O rg an iza tio n a l S tru c tu re  
A nother group of determ in an ts  o f  p ro d u c tiv ity  is  the 
o rg a n iz a tio n  s t r u c tu r e  of a firm . The o rg a n iz a tio n a l s t r u c tu re  i s  
reviewed in  term s of th re e  v a r ia b le s ;  s c a le ,  ow nership, and ty p e  o f 
s to r e s .
S c a le . Previous s tu d ie s  (H a ll and o th e rs ,  1961; B uck lin , 
1978; George, 1966; Takeuchi, 1977; D ou tt, 1977; Greenberg, 1973) in d i­
c a te  the  s ig n if ic a n c e  o f s c a le  in  p ro d u c tiv ity  a n a ly s is .  They a lso  
argued th a t  th e  a s s o c ia t io n  between p ro d u c tiv ity  and s c a le  i s  p o s i t iv e .  
Takeuchi (1978, pp. 175-76) showed th e  advantages and d isadvan tages  of 
economies o f  s c a le  in  r e t a i l  s to r e s .  The f i r s t  advantage of la rg e  
s to re  s iz e s  i s  th a t  as the s to re  s iz e  in c re a s e s  th e re  i s  o p p o rtu n ity  fo r  
g re a te r  s p e c ia l i z a t io n  of work ta s k s .  H a ll and o th e rs  (1961, p. 73) 
p o in ted  to  th e  economies a s so c ia te d  w ith  la b o r  s p e c ia l iz a t io n  and s a id :
The fu n c tio n s  o f the  d i f f e r e n t  peop le  engaged can become more 
s p e c ia l iz e d ,  w ith  a consequent in c re a s e  in  p o te n t ia l  p ro d u c tiv ity .
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Second, assuming th a t  s to re  s iz e  was determ ined  to  match m arket 
p o te n t ia l ,  th e  la rg e r  s to re s  a re  expected  to  serv e  a more s ta b le  c l i e n ­
t e l e .  T h ird , la rg e r  s to re s  a re  le s s  l i k e ly  to  have o p e ra tio n a l problems 
r e s u l t in g  from bad s to re  lay o u t o r  i n e f f i c i e n t  s to ra g e  a re a . F o u rth , 
more e f f i c i e n t  use o f manpower i s  made f o r  c e r ta in  fix ed  components of 
la b o r  such as th e  number o f s to r e  managers and departm ent m anagers. 
F i f th ,  c e r t a in  c a p i ta l  investm ents a re  in d iv i s ib le  which makes c a p i ta l  
re so u rces  expanded fo r  th e se  purposes more p ro d u c tiv e ly  u t i l i z e d  in  
la rg e r  s t o r e s .
Takeuchi (1978, pp. 176-77) a ls o  argued th a t  a la rg e r  s to r e
would impose e f f ic ie n c y  c o n s tra in ts  and s a id :
F i r s t  o f a l l ,  problems r e la t in g  to  co o rd in a tio n  and communication 
may s u r fa c e .  . . . .  Secondly, i f  th e  s to r e  becomes too la rg e ,  
o p e ra t io n a l  e f f ic ie n c y  may drop as a  r e s u l t  o f having to  a l lo c a te  
more tim e towards in - s to r e  t r a v e l l i n g  and t r a n s p o r ta t io n . T h ird ly , 
as s to r e  s iz e  in c re a s e s ,  th e re  i s  a tendency to  i n s t a l l  more s e r ­
v ic e  o r ie n te d  departm ents such as th e  d e l i  cou n te r, snack b a r s ,  
g ard en in g , in - s to r e  bakery and so f o r th .
U nlike th e  above mentioned p rev io u s  s tu d ie s .  Ingene and Lusch
(1980, pp. 14-15) s ta te d  th a t  as average s to r e  s iz e  i s  in c re a se d , la b o r
p ro d u c tiv ity  w i l l  a c tu a lly  d e c lin e  i f  o th e r  fa c to rs  a re  h e ld  c o n s ta n t .
T heir focus i s  on the .impact of in c re a s in g  th e  average s to re  s i z e  in  a
geographic m arket r a th e r  than th e  s iz e  o f  a s in g le  s to re  in  a p a r t i c u la r
geographic m arket. The main reason fo r  t h i s  hypo thesis  i s  th e  d e c lin e
of s a le s  in  an a rea . S p e c if ic a l ly  they  s a id :
I f  we have a geographic m arket in  e q u ilib r iu m  and average s to re  
s iz e  i s  in c re a se d , bu t r e t a i l  space s a tu r a t io n  i s  held  co n s ta n t 
then  some s to re s  must e x i s t  o r le av e  th e  m arket. Now the  r e s u l t  
o f  t h i s  on the consumer i s  th a t  s /h e  w i l l ,  on average, be a g re a te r  
d is ta n c e  from a  s to r e .  . . .  I t  i s  known th a t  household demand w i l l  
d e c lin e  as d is ta n c e  to  th e  s to r e  in c re a s e s  and th e re fo re  t o t a l  
r e t a i l  s a le s  must d e c lin e .
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Douglas (1962) e m p ir ic a lly  s tu d ie d  th e  r e la t io n  between th re e  
b a s ic  c o s ts  o f r e t a i l  o p e ra tio n  and th e  s iz e  o f firm . The th re e  v a r­
ia b le s  con sid ered  were co s t o f goods s o ld , t o t a l  o p e ra tin g  c o s ts  and 
c o s t o f  c a p i t a l .  One o f  h is  m ajor f in d in g s  based on th e  a n a ly s is  of 
n in e  types  o f  r e t a i l  tra d e  i s  th a t  th e re  a re  economies to  s c a le  in  
r e t a i l i n g  b u t th a t  in  many l i n e s  th e  most e f f i c i e n t  s iz e  i s  le s s  than  
th e  l a r g e s t  which e x is te d . O ther s tu d ie s  (T ille y  and H icks, 1970; 
S a v i t t ,  1975; and M ailer and Haberman, 1975) a lso  supported  th i s  f in d ­
in g  and th e  e x is te n c e  o f d im in ish in g  re tu rn  on s c a le .
The above s ta tem en ts  imply th e  r e la t io n s h ip  between 
p ro d u c tiv ity  and sc a le  can be p o s i t iv e  o r  n eg a tiv e . S ince th e re  i s  no 
e m p ir ic a l evidence to  support e i th e r  in  the  r e t a i l  hardware in d u s try , 
th e  form al h y po thesis  merely s t a t e s  the  e x is ten ce  o f such a r e la t io n s h ip  
w ith o u t an in d ic a tio n  o f a d i r e c t io n .
The component of s c a le  i s  measured by square fo o tag e .
H ypothesis 2 .1 : There i s ^ r e l a t i o n s h i p  between lab o r p ro d u c tiv ity  and
sc a le .
Ownership. Another v a r ia b le  to  re p re se n t th e  o rg a n iz a tio n a l 
s t r u c tu r e  i s  th e  form o f ow nership . The d i f f e r e n t  forms o f ow nership 
le a d  to  d i f f e r e n t  p rocesses o f  d e c is io n  making and d i f f e r e n t  s ty le s  of 
com munication. In  o th e r w ords, ow nership i s  a key elem ent to  determ ine 
th e  management s ty le  o f a f irm , and, in  tu rn , the management s ty le  
becomes a  key determ inan t o f p ro d u c tiv ity  o f a  firm . This study  uses 
th re e  d i f f e r e n t  forms of ow nership; s in g le  p ro p r ie to r s h ip ,  p a r tn e rsh ip  
and c o rp o ra tio n .
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H ypothesis 2 .2 : D if fe re n t forms o f ownership have d i f f e r e n t  le v e ls  of
la b o r  p ro d u c tiv ity .
Type o f s to r e . The l a s t  v a r ia b le  to  be considered  as 
r e p re s e n ta t iv e  o f  o rg a n iz a tio n a l s t r u c tu r e  i s  type o f s to r e s .  D if fe r ­
en t s to r e  ty p es  have d i f f e r e n t  emphasis on th e  o p e ra tio n  o f a f irm . In 
th e  case o f  th e  hardw are in d u s try , r e t a i l e r s  a re  c l a s s i f i e d  in to  th re e  
groups; hardw are s to r e s ,  lum b er/b u ild in g  m a te r ia l  and home c e n te r .  The 
N ational R e ta i l  Hardware A sso c ia tio n 's  study  shows d if f e r e n t  perform ance 
by th re e  d i f f e r e n t  types o f hardware s to r e s  (Hardware R e ta i l in g ,  1976, 
pp. 90-94). As Table IV-8 in d ic a te s ,  th re e  d i f f e r e n t  types o f s to re s  
have d i f f e r e n t  le v e ls  o f s a le s  volume, p r o f i t ,  a s s e ts  and r e tu rn  on 
a s s e ts .  T h e re fo re , i t  i s  reasonab le  to  h y po thesize  th a t  d i f f e r e n t  types 
of s to re s  have d i f f e r e n t  le v e ls  o f p ro d u c tiv ity .
TABLE IV-8
A COMPARISON OF THREE TYPES OF HARDWARE STORES IN 1975
Hardware Lum ber/Building • „ „ .
s to re  M a te rie l
Net s a le s  per s to r e $337,547 $1,004,675 $1,437,131
Net p r o f i t  b e fo re  tax es 16,844 41,995 69,413
T o ta l A sse ts 173,249 444,409 661,300
Return on A sse ts 9.7% 9.4% 10.5%
Source: Hardware R e ta il in g , 1976, pp. 90-94.
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H ypothesis 2 .3 ; D iffe re n t le v e ls  o f la b o r p ro d u c tiv ity  a re  exp lained  
p a r t ly  by d i f f e r e n t  types of s to re s .
Labor V ariab les 
The n ex t b lock o f v a r ia b le s  in  th i s  model i s  la b o r  r e la te d  
v a r ia b le s .  The fo llow ing  th re e  hypotheses a re  concerned w ith  the  
im pact o f th e se  v a r ia b le s .
Wages. Wage r a te s  have been viewed as a determ inan t o f la b o r 
p ro d u c tiv i ty  by Bucklin (1978, p. 77 ), Ingene and Lusch (1980, p. 17) 
and o th e rs .  The prime reason  fo r  th i s  r e la t io n s h ip  i s  th a t  where tra d e  
wages a re  r e l a t i v e ly  h ig h , th e  f irm  has more p ressu re  to  improve pro­
d u c t iv i ty .  Thus th e  more e f f o r t  i t  p u ts  f o r th ,  the h ig h e r the  produc­
t i v i t y  th a t  i t  can achieve. Ingene and Lusch (1980, pp. 17-18) i l l u s ­
t r a te d  the  consequences o f th e  h igh  average wage in  a geographic area  
as :
F i r s t ,  th e  l e a s t  p roductive  em ployees, who were b a re ly  w orth 
em ploying a t  th e  o ld , low er wage, a re  no longer c o n tr ib u tin g  su f­
f i c i e n t l y  to  th e  firm  ( r e la t iv e  to  th e i r  wage) and so a re  te rm inated . 
These peop le  may be rep la ced  by more p roductive  employees o f the  
firm  may choose to  o p era te  w ith  fewer employees. Second, the 
employees who a re  re ta in e d  a t  th e  h ig h e r wage w i l l  be more c lo se ly  
su p e rv ise d . T h ird , th e  manager w i l l  schedule h is  employees more 
c a r e fu l ly  in  o rder to  minim ize id le n e s s .
A nother a sp ec t o f th e  wage r a te  r e f le c t s  the q u a l i ty  o f la b o r. 
Assuming th a t  wages are a barom eter o f ex p erien ce , t r a in in g  and educa­
tio n  o f  em ployees, h ighe r wage r a te s  can be considered  as an in d ic a to r  
o f q u a l i ty  o f la b o r .  Thus th e  fo llo w in g  hypothesis i s  developed.
H ypothesis 3 .1 : Wage r a te s  have a  p o s it iv e  r e la t io n s h ip  w ith  lab o r
p ro d u c tiv ity .
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The number o f  management versus th e  number o f em ployees. 
A nother la b o r  r e la te d  v a r ia b le  i s  the r a t i o  o f  th e  number o f management 
employees over th e  number o f  t o t a l  em ployees. I f  wage ra te s  a re  an 
in d ic a to r  o f q u a l ity  o f la b o r ,  th i s  r a t i o  i s  an in d ic a to r  of th e  e f f i ­
ciency  o f management. In  g e n e ra l,  management a b i l i t y  i s  r e f le c te d  in  
a l l  components of p ro d u c tiv i ty .  The mark o f an e x c e lle n t manager i s  to  
ach ieve an o b je c tiv e  o f a firm  by e x tra c tin g  a l l  th a t  i s  p o ss ib le  from 
a  given s e t  o f resou rces  under a s ta b le  co n d itio n  through b u ffe r in g  th e  
environm ent.
As an in d ic a to r  o f  management e f f ic ie n c y ,  the  r a t io  im p lie s  
th a t  th e  lower the  r a t i o  i s ,  the  h ig h e r la b o r p ro d u c tiv ity  i s .  Thus 
th i s  r e la t io n  i s  fo rm alized  in  th e  fo llow ing  h y p o th e s is :
H ypothesis 3 .2 : The low er th e  r a t i o  of th e  number o f  management
employees over th a t  o f t o t a l  em ployees, the  h ig h e r 
la b o r p ro d u c tiv ity  i s .
C a p ita l to  la b o r  r a t i o . The l a s t  elem ent in  lab o r re la te d  
v a r ia b le s  i s  the c a p i ta l  to  la b o r r a t i o .  This r a t i o  r e f le c t s  a s y s te ­
m atic  s u b s t i tu t io n  o f c a p i ta l  fo r  la b o r, th e  degree o f  c a p i ta l  in te n ­
s i t y .  Such a r a t i o  depends on th e  r e la t io n  between c a p i ta l  and la b o r . 
I f  th e  c o s t o f c a p i ta l  i s  h ig h e r than th a t  o f la b o r ,  le s s  c a p i ta l  i s  
u sed , o r v ic e  v e rsa . S ince r e t a i l i n g  i s  c h a ra c te r iz e d  as a la b o r 
in te n s iv e  in d u s try , p ro d u c tiv ity  r a te s  in  r e t a i l i n g  a re  lower than  th a t  
o f p ro d u c t producing in d u s t r i e s .  T here fo re , i t  i s  reasonab le to  assume 
th a t  a  h ig h  c a p i ta l  to  la b o r  r a t i o  has a p o s i t iv e  im pact on lab o r pro­
d u c t iv i ty  in  r e t a i l i n g .  To examine th i s  r e l a t i o n ,  a measure i s  e s ta b ­
l i s h e d  based  upon the  r e la t io n s h ip  between d e p re c ia tio n  and p a y ro ll  as
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prox ies fo r  c a p i t a l  and la b o r. Based on th e se  m easures, th e  fo llo w in g  
hyp o th esis  i s  s ta t e d :
H ypothesis 3 .3 : The h ig h e r  the  r a t i o  o f c a p i ta l  to  la b o r ,  th e  h ig h e r
la b o r  p ro d u c tiv ity  i s  expected  to  be.
M arketing D ecision  V ariab les
The p ro d u c tiv ity  model em phasizes th e  im portance o f m arketing  
d ec is io n  v a r ia b le s  which c o n s is t b a s ic a l ly  of th e  4 p 's  and s e rv ic e  
l e v e l s . This s e c t io n  develops s e v e ra l hypo theses regard ing  th e se  v a r -  
a ib le s .
S e rv ice  l e v e l s . S erv ice  le v e l  re p re s e n ts  the  e x te n t to  which 
consumers a re  p rov ided  s e rv ic e s  a n c i l la r y  to  t h e i r  purchases of u n i t s  
of o u tp u t. B a s ic a lly  i f  s e rv ic e s  rendered  a re  reduced, th e re  i s  a 
p o s it iv e  im pact on p ro d u c tiv ity . The concept o f s e l f  s e rv ic e  su p p o rts  
th is  p ro p o s it io n , s in c e  i t  changes one form of s e rv ic e  to  an o th e r. For 
in s ta n c e , an e l im in a tio n  o f d e liv e ry  o r  a  m inim ization  o f s a le s  a s s i s t ­
ance can c o n tr ib u te  to  a red u c tio n  o f p r i c e s , which i s  ano ther form of 
s e rv ic e s  to  consum ers. Guirdham (1972, p. 10) agrees and sa id :
The appea l o f  low er p r ic e s  has rem ained im portan t in  some form of 
s e l f  s e rv ic e  s e c to r s ,  bu t i t  has become c le a r  over th e  y ea rs  th a t  
many consumers do n o t see s e l f - s e r v ic e  as a  red u c tio n  in  s e rv ic e  
le v e l  and thus only accep tab le  in  exchange fo r  lower p r ic e s ,  b u t 
as th e  s u b s t i tu t io n  o f a d i f f e r e n t  k ind  of s e rv ic e s .
The ad o p tio n  of reduced s e rv ic e s  needs to  be approved c a u t io u s ly . 
Unless a  d e c lin e  in  s e rv ic e s  i s  j u s t i f i e d  to  consumers by reduced p r ic e s ,  
consumer r e s is ta n c e  may a r i s e ,  as a r e s u l t ,  p ro d u c tiv ity  may n o t be 
expected to  in c re a s e .  In  sum, i t  i s  n ecessa ry  to  in c re a se  p ro d u c tiv i ty  
and th e  degree o f  reduced p r ic e s  must match th a t  o f reduced s e rv ic e s .
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Two measures adopted fo r  s e rv ic e  le v e l  a re  the number o f 
employees p e r  square  fo o t and the  r a te  o f d e liv e ry  expend itu res to  
s a l e s . The number o f employees per sq u are  fo o t i s  a su rro g a te  measure 
o f  th e  le v e l  o f  in - s to r e  s e rv ic e  which in d ic a te s  the  in te n s i ty  o f  per­
so n a l s e l l i n g  and s a le s  a s s is ta n c e . On th e  o th e r  hand, d e liv e ry  expen­
d i tu re s  to  s a le s  i s  a measure o f th e  le v e l  o f  o u t-s to re  s e rv ic e  which 
shows th e  s t r e n g th  o f adopting "take-hom e" concept. Based on th e  prop­
o s i t io n  th a t  the red u c tio n  o f se rv ic e s  has a  p o s it iv e  impact on produc­
t i v i t y ,  th e  fo llow ing  two hypotheses a re  developed.
H ypothesis 4 .1 .1 :  The le v e l of in - s to r e  s e rv ic e  has a n eg a tiv e
re la t io n s h ip  w ith  la b o r  p ro d u c tiv ity .
H ypothesis 4 .1 .2 :  The le v e l o f o u t- s to r e  s e rv ic e  has a n eg a tiv e
r e la t io n s h ip  w ith  la b o r  p ro d u c tiv ity .
P la c e . The f i r s t  elem ent which deserves c o n s id e ra tio n  as one 
o f  th e  4 p ’s in  m arketing i s  p la ce . From th e  a sp ec t of a  system , mar­
k e tin g  must s t r e s s  co o rin d a tio n  of 4 p 's ,  th u s  p lace  is  no more o r  no 
le s s  im p o rtan t b u t i s  eq u a lly  im portan t w ith  o th e r  elem ents.
P lace  i s  more than s to re  lo c a tio n  b u t th is  study focuses on 
th e  g en e ra l im pact o f  lo c a tio n  on p ro d u c t iv i ty .  A good lo c a tio n  helps 
to  g en era te  h igh  custom er t r a f f i c ,  as a  r e s u l t ,  assuming o th e r  f a c to r s  
a re  c o n s ta n t , th e  s to re  can achieve good perform ance w ith  co n sid erab ly  
le s s  e f f o r t .  But i f  a lo c a tio n  has poor v e h ic u la r  v i s i b i l i t y  and a 
a c c e s s i b i l i t y ,  th e se  weaknesses cannot be e a s i ly  remedied by p rov id ing  
more s e rv ic e  o r by spending more fo r  p rom otional a c t i v i t i e s .  B esides, 
a  s to re  lo c a t io n  u su a lly  re q u ire s  a lo n g -te rm  investm ent which i s
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d i f f i c u l t  to  change over a sh o r t  p e rio d  of time even a f t e r  th e  lo c a tio n  
has been found to  be inadequate .
R e la tin g  to  th is  i s s u e .  H a ll and o th e rs  (1961, p. 98) s ta te
th a t  independents g e n e ra lly  had to  accep t in f e r io r  lo c a tio n s  compared
to  ch a in s . They s a id ;
The chains lo c a te  them selves in  th e  b e s t  p laces in  r e la t io n  to  one 
an o th e r . The independents a re  l e f t  to  f i l l  in  the gaps, so to 
speak , e i t h e r  g eo g rap h ica lly  o r by se rv in g  those custom ers who do 
n o t happen to  l ik e  chain  s to r e s  o r  do n o t fin d  what they  want th e re .
This s tu d y  uses s ix  lo c a tio n s  in  o rd er to  f in d  th e  re la t io n s h ip
between la b o r  p ro d u c tiv ity  and lo c a t io n ;  downtown (c e n t r a l  business d is ­
t r i c t )  , n e a r  th e  edge of downtown, neighborhood shopping c e n te r—sm all, 
community shopping ce n te r—medium to  la rg e ,  f re e  s tan d in g —no ad jacen t 
s to r e s ,  and on highway or s t r e e t  s e v e ra l  s to re s  nearby. The s p e c if ic  
d i r e c t io n  o f each lo c a tio n  r e la t in g  to  la b o r p ro d u c tiv ity  i s  hard to  
f in d ,  so th e  h ypo thesis  sim ply s t a t e s  th e  ex is ten ce  o f such a r e la t io n ­
sh ip .
H ypothesis 4 .2 :  There i s  a  r e la t io n s h ip  between s to re  lo c a tio n  and
la b o r  p ro d u c tiv ity .
P r ic e . P ric e  i s  one of th e  v a r ia b le s  which the  m arketing 
manager can c o n tro l and, in  tu rn ,  the  p r ic e  d ec isio n  determ ines the 
f i rm 's  revenues. The low p r ic e  may in c re a se  the  volume o f s a le s  but i f  
th e  p r ic e  i s  too low, i t  m ight d e te r io r a te  th e  proper le v e l  o f p r o f i t s .  
On the  o th e r  hand, i f  th e  p r ic e  i s  too  h ig h , i t  might c o n tr ib u te  to the 
p r o f i t s  of each p ro d u c t, b u t i t  w i l l  reduce th e  s a le s .  Consequently, 
th e  p r ic e  d e c is io n  making i s  v i t a l  to  the  su rv iv a l o f b u s in e s s . But
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few s tu d ie s  in  p ro d u c tiv ity  co n sid er i t  as an exp lanato ry  v a r ia b le  o f 
th e  v a ria n ce  in  p ro d u c tiv ity .
The im portan t p o in t to  be co n sid ered  i s  th a t  th e  consum er's 
p e rce p tio n  o f  p r ic e  i s  more im portan t than  th e  a c tu a l  p r ic e .  For 
in s ta n c e , though the average p r ic e  o f a s to r e  i s  lower than  o th e r s ,  the  
s to r e  cannot in c re a se  i t s  s a le s  by p r ic e  in c e n tiv e s  i f  th e  custom ers 
p e rce iv e  t h a t  i t s  p r ic e s  a re  h ig h e r th an  o th e rs . This occurs when 
com petito rs  p la c e  lower p r ic e s  on e a s i ly  recognized  item s such as 
n a t io n a l  b rands and h ig h er p r ic e s  on o th e rs .  Though the  average p r ic e  
o f th e se  com p etito rs  i s  h ig h e r , most custom ers can e a s i ly  p e rce iv e  
th a t  t h e i r  p r ic e s  a re  lower than  th e  o th e r .
There a re  se v e ra l a l t e r n a t iv e s  to  measure the p r ic e  le v e l .  
F i r s t ,  i f  th e  number o f products i s  l im ite d  and th e  q u a l i ty  i s  reason­
ab ly  s im i la r ,  th e  comparison o f p r ic e  o f each product i s  p o s s ib le .  But, 
in  r e a l i t y ,  i t  i s  hard  to  f in d  such a c a se , e s p e c ia lly  in  r e t a i l i n g ,  
s in c e  most types o f r e t a i l i n g  ca rry  thousands o f item s. The second 
a l te r n a t iv e  i s  th e  comparison o f s a l e s ,  i f  th e  volume o f s a le s  i s  c a l­
c u la te d  by m u ltip ly in g  p roducts so ld  by p r ic e .  But th e  su b je c ts  o f 
t h i s  s tudy  have d i f f e r e n t  volume of s a l e s ,  so i t  cannot be adop ted .
The nex t cho ice  i s  th e  r a t i o  o f gross m argin to  n e t  s a le s .  T his measure 
i s  adopted fo r  th i s  s tudy , s in c e  i t  does n o t re q u ire  the  p rev ious men­
tio n ed  u n r e a l i s t i c  assum ptions and i t  p rov ides a v e h ic le  to  compare 
d i f f e r e n t  le v e ls  o f p r ic e s  w ith  a common denom inator. For the  purpose 
o f  an i l l u s t r a t i o n ,  assuming th a t  a s to r e  bought a p a ir  o f  shoes fo r  
e ig h t  d o l la r s  and so ld  i t  a t  ten  d o l la r s  and an o th er s to r e  so ld  i t  a t  
tw elve d o l la r s  w ith  th e  same c o s t ,  based  on th e  adopted m easures, the
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p r ic e  le v e l  fo r  th e  form er i s  o n e - f i f th ,  w h ile  th a t  fo r  the l a t t e r  i s  
o n e - th ird . I f  consum er's percep tio n  goes along w ith  a c tu a l p r ic e s  of 
th e se  two s to r e s ,  and th e  demand fo r  th i s  p roduct i s  e l a s t i c ,  th e  form er 
can s e l l  more than  th e  l a t t e r .  T h ere fo re , i t  i s  reasonab le  to  hypothe­
s iz e  th a t th e  low er p r ic e  i t  i s ,  th e  h ig h e r p ro d u c tiv ity  i t  i s  expected  
to  ach iev e , s in c e  low er p r ic e s  c o n tr ib u te  h ig h e r s a le s  w ith  a  minimum 
in c re a se  o f  la b o r  fo rc e s  and value added in c re a se s  as s a le s  in c re a se  
when m arginal revenue i s  g re a te r  than  m arg ina l c o s t.
H ypothesize 4 .3 :  The p r ic e  has a n eg a tiv e  r e la t io n s h ip  w ith  la b o r
p ro d u c tiv ity .
P ro d u c t. A nother c o n tro l v a r ia b le  to  management i s  p ro d u c t. 
From th e  asp ec t o f u t i l i t y  development, w h o lesa le rs  o r r e t a i l e r s  as 
w e ll as m anufac tu rers  a re  producers. The main ro le  o f w ho lesa le rs  o r 
r e t a i l e r s  i s  th e  id e n t i f i c a t i o n  o f  th e  consum er's needs and th e  a ttem pt 
to  s a t i s f y  t h e i r  needs through a r ig h t  p la c e , p r ic e  and p ro d u c t. Here 
the r ig h t  p roduct means the  c o rre c t a sso rtm en t o f m erchandise w ith  an 
ap p ro p ria te  q u a n t i ty .  The r ig h t  asso rtm en t i s  th e  proper depth  and 
w idth of p roducts  which a s to re  c a r r ie s  and the  ap p ro p ria te  q u a n tity  is  
the  in ven to ry  o f  each product to  m a in ta in  minimal s tock o u ts  a t  an eco­
nom ical le v e l .
R e la tin g  to  th e  ou tpu t s id e  o f p ro d u c t iv i ty ,  th ese  two 
dim ensions have a p o s i t iv e  im pact. The main assum ption underly ing  th i s  
p ro p o s itio n  i s  th a t  a s to r e  ca rry in g  a r ig h t  asso rtm en t of p ro d u c t can 
achieve more o u tp u t than  o th e rw ise , w h ile  o th e r  v a r ia b le s  a re  c o n s ta n t , 
s in ce  consumers w i l l  p a tro n iz e  a s to r e  which d isp la y s  what they  w ant.
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I f  a  r ig h t  product has a p o s i t iv e  r e la t io n s h ip  w ith  the  ou tpu t 
s id e  o f p ro d u c t iv i ty ,  what i s  the  im pact on the in p u t s id e ?  Under norms 
o f r a t i o n a l i t y ,  i t  i s  reasonab le  to  assume th a t  th e  a s s o c ia t io n  is  con­
s ta n t .  A r ig h t  p roduct d ec is io n  does n o t demand an in c re a se d  labor 
power, s in c e  i t  demands a q u a l i ty  o f management n o t a q u a n tity  of man­
agement. I t  i s  a lso  tru e  to  s t a t e  th a t  a  r ig h t  p roduct may need more 
la b o r fo rce  to  s to r e ,  s o r t  and d isp la y . But such an in c re a s e  of man­
power should  be le s s  than an increm ent o f ou tp u t from a  r ig h t  product 
d e c is io n . Thus the  t o t a l  im pact o f a r ig h t  product on p ro d u c tiv ity  i s  
p o s i t iv e .
I t  i s  n o t easy  to  measure th e  q u a lity  o f  a  r ig h t  product 
d e c is io n , b u t th i s  study  adopts th e  r a t i o  of in v en to ry  over per square 
fo o t as a su rro g a te  o f product a sso rtm en t. The r a t io n a le  fo r  th is  
measurement i s  th a t  a s to re  which has more inven to ry  p e r square  foo t 
may provide more s e le c t io n  to  i t s  custom ers than o th e r s ,  and, conse­
q u en tly , i t  can en joy  more ou tp u t than  o th e rs . Based on th i s  measure, 
th e  fo llow ing  h y p o th esis  i s  developed to  be te s te d  e m p ir ic a lly .
Hypothesis 4 .4 : The product asso rtm en t has a p o s i t iv e  r e la t io n s h ip
w ith  lab o r p ro d u c tiv ity .
Prom otion. In  g en e ra l, most prom otional a c t i v i t i e s  belong to  
one o f th re e  c a te g o r ie s ;  a d v e r t is in g ,  s a le s  prom otion and personal 
s e l l in g .  But prom otion i s  too com plicated  to  make a  g e n e ra l im plica­
t io n ,  say ing  prom otion has a  p o s it iv e  re la t io n s h ip  w ith  la b o r  produc­
t i v i t y  o r a  n e g a tiv e  r e la t io n .  For in s ta n c e , i f  th e  re s e a rc h e r  is  
in te r e s te d  in  th e  im pact o f a d v e r t is in g ,  s e v e ra l s te p s  must be taken. 
F i r s t ,  measurement o f  th e  impact in  sh o rt- te rm  o r in  lon g -term  must be
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defin ed . Second, o b je c tiv e s  need to  be determ ined , such as an in c re a se  
o f s a le s ,  an improvement o f  i t s  image and so  on. T h ird , a f t e r  assuming 
th a t  th e  im pact i s  l im ite d  to  s h o r t- ru n  and i t s  focus i s  an in c re a se  o f 
s a le s ,  th e  re s e a rc h e r  needs to  s e t  up a s p e c i f i c  o b je c tiv e  on a communi­
ca tio n  p ro cess . For in s ta n c e , a goal on a ta r g e t  market may be sp e c i­
f ie d  a s ; 90 p e rce n t of aw areness, 50 p e rce n t o f  i n t e r e s t ,  30 p e rcen t o f 
com prehension, 10 p e rce n t o f t r i e r ,  and 3 p e rce n t of repurchase. The 
purpose o f  the  above s ta tem en t i s  to  j u s t i f y  th e  re v e rs io n  of lo g ic ,  
th a t  i s ,  th e  r e la t io n s h ip  between p ro d u c tiv ity  and each prom otional 
campaign w i l l  be exp la ined  a f te r  each prom otion measure i s  in tro d u ced , 
no t b e fo re .
The r a t i o  o f a d v e r t is in g  expenses over inven to ry  is  adopted 
to  id e n t i fy  th e  in f lu e n c e  o f  a d v e r t is in g  on la b o r  p ro d u c tiv ity . Adver­
t i s in g  expenses a re  not a tru e  in d ic a to r  fo r  th e  performance o f adver­
t i s in g  cam paigns, s in c e  they  do no t co n sid e r c fe a tiv è h e ss  of a d v e r t is ­
in g . For exam ple, two firm s which have sp e n t one m illio n  d o lla r s  fo r  
a d v e r t is in g  u su a lly  have d i f f e r e n t  r e s u l t s ,  because th e  campaign c a r r ie s  
no t only  d i f f e r e n t  media s e le c t io n s  b u t a ls o  d i f f e r e n t  themes. But i t  
i s  no t a d ra m a tic a lly  wrong assumption th a t  a d v e r t is in g  e f fe c tiv e n e ss  
i s  somewhat p ro p o r tio n a lly  re la te d  to  a d v e r t is in g  expenses i f  a d v e r t is ­
ing a c t i v i t i e s  a re  based on r a t io n a l  d e c is io n s  which i s  a key p ro p o si­
t io n  fo r  th e  s tudy  of p ro d u c tiv ity . I t  i s  n o t uncommon to draw an 
ex tra o rd in a ry  r e s u l t  w ith  r e la t iv e ly  sm all amount o f money in  a d v e r t is ­
ing a c t i v i t i e s ,  so r e c e n tly  more a t te n t io n  has been given to  c re a tiv e  
a d v e r t is in g  campaigns. Because few a l te r n a t iv e s  e x i s t ,  a d v e r tis in g  
expenses a re  regarded  as one o f two elem ents to  e v a lu a te  a d v e r t is in g  
a c t i v i t i e s .
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Another elem ent must be Included  w ith  a d v e r t is in g  expenses, 
s in c e  i t  i s  i r r a t i o n a l  to  compare two firm s w ith  d i f f e r e n t  le v e ls  of 
a d v e r t is in g  campaigns in  con junction  w ith  la b o r p ro d u c tiv ity . Compar­
isons must l i e  in  a common base. For in s ta n c e , no one expects th a t  
one ca r w ith  a c o s t o f  f iv e  thousand d o l la r s  w i l l  p rovide th e  same 
perform ance o f an o th e r  c a r  co s tin g  twenty thousand d o l la r s .  Thus inven­
to ry  i s  accep ted  fo r  th is  purpose w ith  a d v e r t is in g  expenses. Another 
reason fo r  the  adop tion  o f in ven to ry  as a common denom inator o f adver­
t i s i n g  i s  th a t  a d v e r t is in g  i s  in tended  to  g iv e  b e n e f i t  to  the  whole 
inven to ry  in  a s to r e  r a th e r  than only  those p roducts so ld . I f  s a le s  i s  
adopted in s te a d  o f  in v e n to ry , only th e  r e s u l t  o f a d v e r t is in g  i s  con­
s id e re d  and i t  ign o res  th e  cause o f a d v e r t is in g .
The n ex t q u es tio n  i s  what r e la t io n s h ip  th i s  r a t i o  of 
a d v e r t is in g  expenses over inven tory  has to  la b o r  p ro d u c tiv ity . As long 
as th e  r a te  of increm ent o f ou tput by in c re a s in g  prom otional campaigns 
i s  la rg e r  than th e  in c re a s in g  r a te  o f campaign, th e  r e la t io n s h ip  is  
p o s i t iv e ,  o th e rw ise  the  r e la t io n s h ip  i s  n e g a tiv e . Under r a t io n a l  d ec i­
s io n s , u n le ss  such r e s u l t s  a re  expected , no firm  w i l l  make such a 
commitment. T h ere fo re  i t  is  reaso n ab le  to  hypo th esize  th a t  such a  
r e la t io n s h ip  i s  p o s i t iv e  u n t i l  em p irica l ev idence i s  provided a g a in s t 
such h y p o th e s is . Even though r a t io n a l  behav io r p rov ides such a  s t a r t ­
ing p o in t ,  e m p ir ic a l r e s u l t s  may be a g a in s t th i s  p o s i t iv e  a s s o c ia t io n . 
One of many ex p lan a tio n s  can be th a t  i t  i s  n o t uncommon to  f in d  a  case 
where r e s u l t s  a r e  f a r  lower than an e x p e c ta tio n , though such an expec­
ta t io n  i s  re a so n a b le . S to c h a s tic  v a r ia b le s  may be one ex p lan a tio n  fo r  
u n f u l f i l le d  e x p e c ta tio n . P ro d u c tiv ity  assumes th a t  th e  in flu en ce  of
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s to c h a s t ic  v a r ia b le s  i s  a t  a minimum, so the  fo llo w in g  hypo thesis  is  
fo rm alize d .
H ypothesis 4 .5 .1 :  The im pact o f a d v e r t is in g  on la b o r  p ro d u c tiv ity  i s
p o s i t iv e .
A nother elem ent fo r  m arketing promotion to  be considered  is  
s a le s  prom otion. S ales prom otion i s  defined  in  term s o f  th e  r a t i o  o f 
d isc o u n t s a le s  over s a le s .  The main reason  fo r  th e  adoption  o f th is  
in s tru m en t i s  th a t  t h i s  r a t i o  in d ic a te s  th e  o v e ra ll  s a le s  promotion 
a c t i v i t i e s  such as  q u a n tity  d isco u n t, seasonal d is c o u n ts , cash d is ­
co u n ts , coupons and so on in  r e la t io n  to  th e  volume o f s a le s .
The same argument about a d v e r t is in g  can be ap p lie d  h ere  to  
id e n t i f y  th e  r e la t io n s h ip  between la b o r p ro d u c tiv ity  and s a le s  promo­
t io n .  W ithout th e  e x p e c ta tio n  o f an in c reased  o u tp u t no firm  w ill  
u t i l i z e  d is c o u n ts , th e re fo re  th e  r e la t io n s h ip  can be defin ed  as p o s it iv e .
H ypothesis 4 .5 .2 :  The im pact of s a le s  promotion on la b o r  p ro d u c tiv ity
i s  p o s i t iv e .
The l a s t  elem ent o f prom otion i s  personal s e l l in g .  I f  
a d v e r t is in g  a ttem p ts  to  inform  an d /o r persuade th e  p o te n t ia l  buyers to  
buy a  p roduct through mass communications, p e rso n a l s e l l in g  attem pts 
such purposes o f inform ing an d /o r persuad ing  through p erso n a l communi­
c a t io n .
In  r e t a i l  t r a d e ,  th e  im portance o f th e  r o le  o f p erso n a l s e l l in g  
has been d e c re a s in g , e s p e c ia l ly  in  food r e la te d  in d u s t r ie s  and in  hard­
ware r e t a i l i n g .  But th e  decreased  ro le  o f p erso n a l s e l l in g  cannot be 
a p p lie d  w ith o u t r e s t r i c t i o n .  The common phenomena in  f a s t  food
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r e s ta u ra n ts  and superm arkets i s  s e l f - s e r v ic e ,  b u t h igh  fa sh io n  
in d u s tr ie s  o r  departm ent s to re s  need more h igh  q u a l i ty  sa le sp e o p le  who 
provide high le v e ls  o f  s e rv ic e ,  and th e  custom ers expect such high 
q u a l ity  s e rv ic e  w ith  h ig h e r  p r ic e s  than s e l f - s e r v ic e  s to r e s .  T herefore 
in  regard  to  th e  r o le  o f p e rso n a l s e l l in g ,  th e re  a re  p lu r a l  phenomena; 
one re q u ire s  a h igh  q u a l i ty  o f p e rso n a l s e l l i n g  and an o th e r attem pts to 
minimize such r o le s .  And i t  i s  hard  to  t e l l  which one i s  b e t t e r  than 
th e  o th e r , s in c e  each s tr a te g y  has achieved a c e r ta in  le v e l  of su ccess . 
The key is su e  i s  how th e  r e t a i l e r  wants to  p o s it io n  i t s e l f .  The hard ­
ware in d u s try  which i s  examined e m p ir ic a lly  in  th i s  s tu d y , i s  going to  
a s e l f - s e r v ic e  s t r a te g y  r a th e r  than to  th e  emphasis o f p e rso n a l s e l l in g .  
T herefore th e  r e la t io n s h ip  between p erso n a l s e l l in g  and la b o r produc­
t i v i t y  i s  assumed n e g a tiv e .
The adopted m easure o f p erso n a l s e l l i n g  i s  th e  r a t i o  of the 
number o f s a le sp e o p le  to  th e  t o t a l  number o f employees. The r a t io n a le  
fo r  the adoption  o f th i s  measure i s  th a t  th e  more sa le sp e o p le  a s to re  
h a s , the more emphasis a s to r e  p laces  on p e rso n a l s e l l in g .  The reason  
to  inc lude  th e  number o f  employees in  th e  measurement o f  perso n a l s e l l ­
ing  i s  to  p rov ide  a common b a s is  f o r  a com parison.
H ypothesis 4 .5 .3 ;  There i s  a n eg a tiv e  r e la t io n s h ip  between p ersonal
s e l l i n g  and la b o r  p ro d u c tiv i ty .
Before a summary o f hypotheses i s  in tro d u ced , i t  i s  n ecessary  
to  emphasize th a t  m arketing  must pursue a b a lan ce  o r a co o rd in a tio n  of 
a l l  a c t i v i t i e s  in  a system  in  o rd e r to  ach ieve  i t s  g o a l. Though th i s  
study  hy p o th esizes  each v a r ia b le  r e la t in g  to  la b o r  p ro d u c tiv ity  w ith 
th e  assum ption th a t  o th e r  v a r ia b le s  a re  c o n s ta n t ,  th e  f i n a l  a p p lic a tio n
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must co n sid er a l l  v a r ia b le s  to g e th e r and f in d  th e  b e s t com bination o f 
v a r ia b le s  fo r  a f irm . Table IV-9 summarizes th e  hypotheses and th e  
v a r ia b le  m easures.
Summary
The main purpose of th i s  chap ter was to  develop a p ro d u c tiv ity  
model. The fo u n d a tio n  of th i s  model comes from th e  review  of th e  p r io r  
s tu d ie s  in  p ro d u c tiv i ty .  The frameworks f o r  t h i s  review a re : produc­
t i v i t y  tre n d , s e rv ic e  in d u s try , in te rn a t io n a l  comparison and m arket 
s t r u c tu re .
The essen ce  o f th i s  model i s  th a t  p ro d u c tiv ity  i s  th e  outcome 
of b u s in ess  d e c is io n s  which are  based on th e  h e a l th  of the b u s in ess  and 
i t s  o rg a n iz a tio n a l s t r u c tu r e .  This d e c is io n  making i s  in flu en ced  by 
the  environm ent. This model a lso  in d ic a te s  th a t  the th re e  b a s ic  e le ­
ments of th i s  model, p ro d u c tiv ity , d e c is io n  making v a r ia b le s  and 
environm ent, a re  in te rd ep en d en t. Based on th i s  model, 15 hypotheses 
a re  s p e c if ie d  fo r  th e  em p irica l t e s t .
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TABLE IV-9 
SUMMARY OF HYPOTHESES
V ariab les Measures R e la tio n sh ip
H 1 .1 b u s in ess  h e a l th  
(BE)
an increm ent o f s a le s  
over l a s t  y e a r 's  s a le s
p o s i t iv e
H 2 .1 s c a le
(OG)
square f e e t —
H 2 .2 ownership
(01-02)
s in g le  p ro p r ie to rsh ip  
p a r tn e rsh ip , co rp o ra tio n
—
H 2 .3 type o f s to re s  
(S1-S2)
hardware s to r e ,  lum ber/ 
b u ild in g  m a te r ia l ,  home 
cen te r
H 3 .1 wage 
(LA 1)
wage r a te p o s i t iv e
H 3 .2 e f f ic ie n c y  o f 
management 
(LA 2)
number o f  management/ 
number o f employees
n eg a tiv e
H 3 .3 c a p i ta l  and labo r 
(LA 3)
d e p re c ia t io n /p a y ro l l p o s it iv e
H 4 .1 .1 in - s to r e  s e rv ic e  
(SV 1)
number o f em ployees/ 
square fo o t
n eg a tiv e
H 4 .1 .2 o u t- s to r e  se rv ic e  
(SV 2)
d e liv e ry  e x p e n d itu re s / 
n e t s a le s
n eg a tiv e
H 4 .2 p la ce  (L1-L5) s ix  lo c a tio n s -
H 4 .3 p r ic e  (PRC) gross m a rg in /n e t s a le s n eg a tiv e
H 4 .4 product (PD) in v e n to ry /sq u a re  fo o t p o s i t iv e
H 4 .5 .1 a d v e r t is in g
(BRI)
a d v e r tis in g  expenses/ 
inven to ry
p o s i t iv e
H 4 .5 .2 s a le s  prom otion 
(PR2)
d is c o u n t/n e t s a le s p o s i t iv e
H 4 .5 .3 p e rso n a l s e l l in g  
(PR3)
number of s a le sp e o p le / 
number o f employees
n e g a tiv e
CHAPTER V
RESEARCH METHODOLOGY
The purpose o f  th i s  ch ap te r i s  to  d e sc r ib e  th e  d a ta  which are  
u t i l i z e d  to  e m p ir ic a lly  t e s t  th e  hypotheses and to  ex p la in  the s t a t i s ­
t i c a l  methods adopted to  analyze  the d a ta . U sually  re se a rc h  methodology 
d isc u ss io n s  a l lo c a te  a  co n s id e ra b le  space to  sam pling and d a ta  c o lle c ­
t io n  p rocedures, bu t th i s  c h ap te r in tro d u ces  b r i e f l y  such a sp e c ts , s in ce  
th e  adopted d a ta  came from N a tio n a l R e ta il Hardware A sso c ia tio n  (NRHA) 
and, consequently , sam pling and d a ta  c o l le c t io n  p rocedures were beyond 
th e  c o n tro l o f th i s  au th o r.
Data D escrip tio n  
NRHA prov ides the  d a ta  o f th is  study  covering  1976, 1977 and 
1978. The d a ta  o f 1976 i s  used to  exp lore  a p re lim in a ry  model o f pro­
d u c t iv i ty  and th e  n e x t two y e a r s ' d a ta  a re  u t i l i z e d  to  confirm  the 
developed and te s te d  model. T his confirm ation  procedure  i s  one o f th e  
m ajor o b je c tiv e s  and c o n tr ib u tio n s  of th i s  s tu d y , s in c e  few previous 
s tu d ie s  have attem pted  to  go through th is  p rocedure . Each year NRHA 
has sen t m ail s e lf -a d m in is te re d  q u es tio n n a ire s  to  hardware s to re  oper­
a to r s  which in c lu d e  th re e  types  o f r e t a i l e r s ;  hardw are s to r e ,  lum ber/ 
b u ild in g  m a te r ia l  and home c e n te r .  The c o l le c t io n  p e rio d  was from 
January  to  May o f each y ea r. NRHA rece ived  a t o t a l  o f 1,110
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q u e s tio n n a ire s  fo r  1976, 1,115 fo r  1977 and 1,168 fo r  1978, b u t  the 
a c tu a l sample s iz e s  o f th re e  y e a r s ' p e rio d  used fo r  f in a l  an a ly se s  con­
s i s t s  o f  127, 113 and 112 fo r  1976, 1977 and 1978 re s p e c t iv e ly ,  because 
th e  rem aining q u e s tio n n a ire s  con ta ined  m issing  elem ents.
S t a t i s t i c a l  Methods 
M u ltip le  re g re s s io n  a n a ly s is  i s  adopted to  t e s t  th e  
p ro d u c tiv ity  model. Here la b o r p ro d u c tiv i ty  i s  measured by v a lu e  added 
d iv ided  by th e  number o f f u l l  tim e e q u iv a le n t employees which is  con­
c e p tu a lly  th e  most sound among th e  p o s s ib le  m easures.
This method w i l l  be used to  draw th re e  key im p lic a tio n s .
F i r s t  each re g re s s io n  c o e f f ic ie n t  (h i)  i s  used to  f in d  th e  s t r u c t u r a l  
o r fu n c tio n a l r e la t io n s h ip  between an independent v a r ia b le  and the  
dependent v a r ia b le  w hile  o th e r  independent v a r ia b le s  are  assumed con­
s ta n t .  Under th e  l in e a r  a d d itiv e  fu n c tio n a l  form, each h i  shows th e  
average number o f u n its  change in  th e  dependent v a r ia b le  a s so c ia te d  w ith  
each u n i t  in c re a se  o f th e  independent v a r ia b le .  In c o n tra s t  to  the  
l in e a r  form , h i  o f a lo g - l in e a r  m u l t ip l ic a t iv e  form i s  e q u iv a le n t to  
the  percen tage change in  the  dependent v a r ia b le  and th i s  i s  a  measure 
o f e l a s t i c i t y .  Thus th e  value o f h i  may be used by management to  make 
im p lic a tio n s  concern ing  how to  in c re a s e  th e  f irm 's  p ro d u c tiv ity .
Second, th i s  technique en ab les  th e  resea rch  to  t e s t  w hether 
th e  hypo thesized  r e la t io n s h ip  o f each o f th e  independent v a r ia b le s  to  
th e  dependent v a r ia b le  as v e r i f i e d ,  h o ld in g  a l l  o th e rs  c o n s ta n t. The 
n u l l  h y p o th esis  s t a t e s  th a t  the  param eter v a lu e  o f b i  i s  equ a l to  ze ro , 
w hile  th e  a l te r n a t iv e  hypo thesis  s t a t e s  th a t  b i  i s  g re a te r  th an  o r 
sm a lle r than  ze ro , depending on th e  d i r e c t io n  of each hypo thesized
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r e la t io n s h ip .  The t  s t a t i s t i c  ,is  used to  t e s t  the n u l l  hypo thesis 
a g a in s t the  a l t e r n a t iv e .
2
T h ird , s in c e  th e  c o e f f ic ie n t  of m u ltip le  d e term ina tion  (R )
s t a t e s  th e  p ercen tag e  o f th e  v a ria n ce  in  th e  dependent v a r ia b le  which
can be ex p la in ed  by a s so c ia te d  v a ria n ce  in  the  v a lu es  of th e  independent 
2
v a r ia b le s ,  R in  co n ju n c tio n  w ith  the F s t a t i s t i c  i s  used to  see how 
w e ll th i s  model as a whole ex p la in s  d i f f e r e n t  le v e ls  of p ro d u c tiv ity  
by th e  in tro d u ced  d e term inan ts  o f p ro d u c tiv ity . The F s t a t i s t i c  t e s t s  
the  n u l l  h y p o th e s is  th a t  th e  c o e f f ic ie n t  v e c to r  i s  zero .
L ike o th e r  s t a t i s t i c a l  methods, s t a t i s t i c a l  in fe re n ce  w ith  
m u ltip le  re g re s s io n  a n a ly s is  re q u ire s  s e v e ra l  assum ptions underly ing  
th e  p ro b a b il i ty  d i s t r ib u t io n  o f the  e r r o r  teirm as w ell as th e  p roper­
t i e s  of th e  e x p lan a to ry  v a r ia b le s  (Kmenta, 1971, pp. 202-5, 348-350). 
These assum ptions a re  as fo llow s (su b sc r ip t k i s  inc luded ; k = 1,
2 . . . ,  n ) Î
(1) ek i s  norm ally  d is t r ib u te d  (norm ality )
(2) E(ek) = 0 (zero  mean)
(3) E( k^) = (P" (hom oskedastic ity )
(4) E (ek*ej) = 0  (k = j )  (nonau to reg ression )
(5) Each o f  th e  ex p lan a to ry  v a r ia b le s  i s  n o n s to c h a s tic  w ith  values 
f ix e d  in  re p e a te d  samples and such th a t ,  fo r  any sample s iz e ,
^  2E (Xki -  Xi) /n  i s  a f i n i t e  number d i f f e r e n t  in  s iz e  fo r  every  
k= l
i  (n o n s to c h a s tic  x ) .
(6) The number o f  o b se rv a tio n s  exceed th e  number o f c o e f f ic ie n ts  to  
be e s tim a te d  ( s u f f i c i e n t  degrees o f freedom ).
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(7) No ex ac t l i n e a r  r e la t io n  e x is t s  between any o f the  exp lanato ry  
v a r ia b le s .
Given the above s p e c if ic a t io n  o f the  m u ltip le  re g re s s io n  model, th e  
dependent v a r ia b le  i s  norm ally d is t r ib u te d  and i t s  mean and varian ce  
a re  given by:
E(Y) = a + b lX l + b2X2 ••• bn.Xn,
Var(Y) = E[Y -  E(Y)]^
The B asic  Model
The developed p ro d u c tiv ity  model needs to  be converted to  an 
o p e ra tio n a l model which can be e m p ir ic a lly  te s te d .  W ithin th e  co n tex t 
o f m u lt iv a r ia te  re g re s s io n  a n a ly s is , th e  b a s ic  model g ives a l in e a r  
fu n c tio n  form as :
Labor p ro d u c tiv ity  = a  + blBH + b20G + b301 + b402 + bSSl + b6S2
+ b7IAl + b8LA2 + b9LA3 + blOLl + b llL 2  
+ bl2L3 + bl3L4 + bl4L5 + blSPRC + bl6PD 
+ bl7PRl + bl8PR2 + bl9PR3 + b20SVl + b21SV2
In regard  to  th i s  model, two is su e s  deserve fu r th e r  comments; a func­
t io n a l  form and dummy v a r ia b le s .  P revious s tu d ie s  in  th i s  a rea  in d i­
c a te  th a t  a log  form p rov ides a b e t t e r  r e s u l t  than a l in e a r  form, so 
th is  s tudy  compares two form s, l i n e a r  and lo g  form. Equation (V-1) i s  
converted  to  a  lo g  form equation  (V-2) excep t dummy v a r ia b le s .  The 
v a r ia b le s  in  eq u a tio n  (V-2) are  transform ed by ta k in g  th e i r  n a tu ra l  
logarithm s so as to  l in e a r iz e  th e  eq u a tio n  (V-3) as follow s :
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Labor p r o d u c tiv ity  =
L A l"  . LAZ"» . LW"^ . e tlO L l • u"UL2 . ^bl2L3 
^bl3L4 . ^bl4L5 . j,^^bl5 . j„ b l6  . ^ ^ b l?
PR2**^  ^ ■ PR3^^^ • SVl’’^® • SVZ^Zl ( v - 2)
Log la b o r  p ro d u c tiv ity  = a + b l  lo g  BH + h i lo g  OG + b3 01 + b4 02
b5 SI + b6 82 + b7 lo g  LAI + b8 log  LA2 +
b9 log  LA3 + blO LI + b l l  L2 + b l2  L3 + 
b l3  L4 + bl4  L5 + b l5  log  PRC + b l6  log PD
b l7  lo g  PRl + b l8  log  PR2 + b l9  log  PR3 +
b20 log  SVl + b21 lo g  SV2 (V-3)
The nex t is su e  i s  the  tre a tm e n t o f dummy v a r ia b le s .  In  th i s  s tudy , th e  
dummy v a r ia b le s  a re  form of ow nership, type o f s to r e  and type of lo ca­
tio n .  As Rao and M ille r  (1971, p. 92) su g g es ted , in  g e n e ra l, m ca te­
g o rie s  can be d is tin g u is h e d  by (m-1) dummy v a r ia b le s ,  so one category 
becomes excluded. The m a trix  below d ep ic ts  th e  a p p ro p r ia te  coding 
procedure fo r  form of ow nership and the same procedure i s  ap p lied  to  
the o th e r two v a r ia b le s ;  type o f s to re  and type o f  lo c a tio n .
Form of ow nership Dummy v a r ia b le  number
01 02
S ing le p ro p r ie to r s h ip  1 0
P a rtn e rsh ip  0 1
C orporation 0 0
T herefore th re e  forms o f  ownership are  coded as 01 and 02, th ree  types 
of s to re s  as SI and S2, and s ix  d i f f e r e n t  lo c a tio n s  a re  coded as L I, L2,
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L3, L4 and L5. The f i n a l  number of v a r ia b le s  a f t e r  considering  dummy 
v a r ia b le s  i s  21, though the  b a s ic  model c o n ta in s  only  15 exp lanato ry  
v a r ia b le s .
CHAPTER VI
ANALYSIS OF THE DATA
This ch ap te r c o n s is ts  o f th re e  main f in d in g s  from the  analyses 
o f th e  d a ta . F i r s t ,  based  on 1976 d a ta , a comparison between a l in e a r  
and log  form i s  made, s in c e  an em p irica l t e s t  p ro v id es  a c lu e  as to  
which form must be co n sid ered  when a  concep tual approach does no t sup­
p o r t e i th e r  one o f  them. Second, value added as a  measure o f ou tpu t i s  
concep tua lly  s u p e r io r  to  o th e r  m easures, a lthough many previous s tu d ie s  
have adopted s a le s  volume as a  measure o f o u tp u t. Thus th is  study 
a ttem pts to  f in d  w hether any s ig n i f ic a n t  d if fe re n c e  e x is t s  between th e se  
two types of m easures. T h ird , the  developed p ro d u c tiv ity  model w i l l  be 
te s te d  in  term s of how much v arian ce  in  p ro d u c tiv i ty  can be exp lained  
by th e  determ inan ts  o f  th e  model, w hether th e  hypo thesized  re la t io n s h ip  
between p ro d u c tiv ity  and i t s  determ inan ts  can be confirm ed, and to  what 
degree p ro d u c tiv ity  can be improved by an in c re a se  o f one of i t s  
d e te rm in an ts .
L inear Versus Log 
Table VI-1 i s  based  on a l in e a r  form of a m u ltip le  re g re ss io n  
model, w h ile  Table VI-2 i s  based  on a log  form. A comparison of th e se  
two r e s u l t s  in d ic a te s  th a t  p ro d u c tiv ity  in  a log  form provides a b e t t e r  
ex p lan a tio n  o f  the  v a ria n c e  o f p ro d u c tiv ity  than a l in e a r  form, s in ce
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TABLE VI-1
1976 LINEAR MODEL 
(Value added d iv id ed  by f u l l  tim e e q u iv a le n t employees)
b i t  value
In te rc e p t -5098.42 -0 .75
BH 12149.59 3.50**
OG -0 .2 8 -2 .57*
01 -  934.58 -0 .69
02 869.85 0.53
SI -3837.62 -2 .51*
82 -1641.89 -0 .95
LAI 0.00 0.45
LA2 4703.33 1.31
LA3 -36862.76 -3.07**
SVl -99876.73 -1 .1 1
SV2 •1994968.80 -4.97**
U 2847.08 1.97
L2 2989.69 1.69
L3 2719.65 1.32
L4 2455.67 0.98
L5 3381.45 2.26*
PRC -411.55 -0 .27
PD 107.06 3.16**
PRl -10710.53 -1 .38
PR2 31294.79 1.14
PR3 -479.82 -0 .1 8
r2 0.445
F 4.02**
•k
s ig n i f ic a n t  a t the le v e l  o f 0 .05 .
**
s ig n i f ic a n t  a t the le v e l  of 0 .01 .
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TABLE VI-2
1976 LOG MODEL 
(Value added d iv ided  by f u l l  tim e eq u iv a len t employees)
b i t  value
In te rc e p t 0.435 0.65
BH 0.113 0.34
OG -1 .0 4 3 -14.36**
01 0.051 0.81
02 0.112 1.49
SI -0 .0 9 4 -1 .3 6
52 -0 .0 4 3 —0.54
LAI 0.908 13.54**
LA2 0.038 0.98
LA3 -0 .0 2 0 -0 .9 5
SVl -0 .1 2 6 -5.56**
SV2 -1 .0 4 7 -15.85**
LI 0.063 0.94
L2 0.080 0.99
L3 -.0 5 2 0.56
L4 0.075 0.65
L5 0.040 0.58
PRC -0 .0 0 2 —0.08
PD 0.029 0.53
PRl —0.064 -2 .4 7 *
PR2 0.023 2.10*
PR3 -0 .0 0 5 -0 .1 6
r2 0.810
F 21.36**
*
s ig n i f i c a n t  a t the le v e l  of 0 .05.
**s ig n i f i c a n t  a t the le v e l  o f  0 .01 .
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R of a log  form i s  tw ice  as much as th a t o f a  l i n e a r  form, though both
have used th e  same p ro d u c tiv ity  model and d a ta . I t  i s  a lso  tru e  to  say 
2
th a t  R i s  no t th e  only  in d ic a tio n  o f th e  a p p ro p ria te n e s s  o f a re g re s -
2
s io n  model over a n o th e r . But when R o f one model i s  f a r  b e t t e r  than 
th a t  o f ano ther model, to  s t a t e  th a t  the  form er i s  b e t t e r  than  the 
l a t t e r  i s  rea so n ab le . T here fo re  the  r e s t  of th i s  c h a p te r  w i l l  use the  
log fu n c tio n a l form.
P ro d u c tiv ity  Measurement 
Chapter I I I  d isc u sse d  se v e ra l d i f f e r e n t  m easures of in p u t and 
o u tp u t. I t  a lso  s t r e s s e d  th a t  these  measures have some common problem s. 
But they have t h e i r  own d is t i n c t iv e  advantages and d isadvan tages as 
measures o f p ro d u c tiv ity .  I f  they a re  d i f f e r e n t  c o n c e p tu a lly , does th e  
adoption  of d i f f e r e n t  m easures of inpu t and o u tp u t r e a l ly  make any d i f ­
ference  in  th e  c a lc u la t io n  o f  p ro d u c tiv ity ?  There a re  no o b je c tiv e  
c r i t e r i a  fo r  th i s  i s s u e ,  b u t one p o ssib le  s o lu t io n  i s  to  see how clo se  
th e se  measures o f  in p u t and ou tpu t are  to  each o th e r .  I f ,  fo r  example, 
th e  c o r re la tio n  c o e f f i c ie n t  f o r  s a le s  volume and v a lu e  added i s  one, 
th e  adoption of e i th e r  one w i l l  make no d if fe re n c e  on p ro d u c tiv ity .
Six in p u t and o u tp u t measures a re  used to  t e s t  how c lo se  they 
a re . The c r i t e r io n  f o r  t h i s  s e le c tio n  i s  th e  a v a i l a b i l i t y  of th e  d a ta . 
The se le c te d  m easures f o r  la b o r  in p u t a re  th e  number o f  employees, the  
number o f hours worked and wages. For o u tp u t, s a le s  volumes, gross
margin and value added a re  used.
Table VI-3 summarizes th e i r  r e la t io n s h ip s  over th ree  y e a r s , 
1976, 1977 and 1978. This ta b le  shows a l l  c o r r e la t io n  c o e f f ic ie n ts  are
r e la t iv e ly  high and s ig n i f i c a n t  a t  the le v e l  o f 0 .0 0 1 . For th e  d a ta  of
I l l
TABLE VI-3
PAISWISE CORRELATION COEFFICIENTS FOR DIFFERENT MEASURES
OF PRODUCTIVITY
SAL MAR VAL EMP HOU WAG
1976
SAL 1.000
MAR 0.995 1.000
VAL 0.982 0.981 1.000
EMP 0.922 0.878 0.935 1.000
HOU 0.901 0.836 0.912 0.966 1.000
WAG 0.972 0.968 0.988 0.962 0.938 1.000
1977
SAL 1.000
MAR 0.950 1.000
VAL 0.984 0.947 1.000
EMP 0.896 0.812 0.878 1.000
HOU 0.949 0.869 0.940 0.931 1.000
WAG 0.976 0.953 0.985 0.909 0.966 1.000
1978
SAL .1 .000
MAR 0.984 1.000
VAL 0.973 0.955 1.000
EMP 0.656 0.639 0.668 1.000
HOU 0.757 0.668 0.781 0.576 1.000
WAG 0.963 0.944 0.990 0.658 0.866 1.000
A ll c o e f f ic ie n ts  a re  s ig n if ic a n t a t  th e  le v e l o f  0.001.
SAL = s a le s  volume. MAR = gross m argin, VAL = v a lu e  added, EMP = th e
number o f  employees , HOU = the number o f  hours worked. and WAG = w ages.
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1976, th e re  i s  no d i s t i n c t iv e  d if fe re n c e  among th re e  d i f f e r e n t  measures 
o f  o u tp u t s in c e  t h e i r  c o r r e la t io n  c o e f f ic ie n ts  a re  c lo se  to  one. In  
o th e r  w ords, d i f f e r e n t  types o f  ou tpu t measurement have no in f lu e n c e  
on p ro d u c tiv i ty .  S im ila r  p a tte rn s  a re  a ls o  found in  1977 and 1978.
The f in d in g s  o f  th e  in p u t s id e  a re  n o t d i f f e r e n t  from th a t  o f 
th e  ou tpu t s id e ,  though th e  s tre n g th  o f t h e i r  a s s o c ia t io n  i s  somewhat 
weaker than  th e  l a t t e r ,  e s p e c ia l ly  in  1978. In  1976 and 1977 a l l  cor­
r e la t io n  c o e f f ic ie n t s  among d i f f e r e n t  m easures of la b o r in p u t a re  h ig h .
Table VI-3 a lso  shows th a t  in p u t measurements a re  c lo se ly  
a s s o c ia te d  in  a l i n e a r  manner w ith  ou tpu t m easurem ents, e s p e c ia l ly  
among pecun iary  m easures. I f  wages a re  adopted as an in p u t m easure, 
th re e  d i f f e r e n t  m easures o f ou tpu t may p re se n t alm ost th e  same r e s u l t .
The m ajor im p lic a tio n  o f th i s  s e c tio n  is  th a t  th e  s e le c te d  
measures o f p ro d u c tiv ity  would not p rov ide  any s ig n i f ic a n t  d if fe re n c e  
in  th e  c a lc u la t io n  o f p ro d u c tiv ity .  In  p r a c t ic e  i t  i s  n ecessary  to  be 
c o n s is te n t  and use th e  same measures o f p ro d u c tiv ity  over s e v e ra l per­
io d s  o f tim e, i f  a re s e a rc h e r  wants to  o b ta in  a r e l i a b le  r e s u l t .  Though 
th i s  study  found th a t  th e  th re e  m easures o f  ou tp u t a re  c lo se ly  r e la te d ,  
i t  i s  n o t recommended th a t  s a le s  volume be used fo r  one y ea r and o th e rs  
fo r  th e  n e x t y e a r .
In  a d d i t io n ,  t h i s  s e c tio n  a lso  review s th e  r e s u l t  of two
d if f e r e n t  m easures of o u tp u t, s a le s  and va lu e  added. The re g re s s io n
model shows th a t  b o th  measures have a s im i la r  exp lan a to ry  power o f  th e
v a ria n c e  in  p ro d u c t iv i ty .  Table VI-2 and Table VI-4 in d ic a te  th a t  based
on s a le s  as a  measure o f  o u tp u t, th e  c o e f f ic ie n t  o f m u ltip le  determ ina-
2
t io n  i s  0.823 w h ile  based  on value  added R is  0 .810. The model based
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TABLE VI-4
1976 LOG MODEL 
(S ales d iv id ed  by f u l l  time eq u iv a len t employees)
h i t  value
In te rc e p t 0.520 0.68
BH 0.993 2.63**
00 -0 .862 -10.42**
01 0.117 1.62
02 0.176 2.05*
SI -0 .082 -1 .0 4
82 0.154 1.71*
LAI 0.786 10.30**
LA2 -0 .041 -0 .95
LAS 0.068 2.74**
SVl -0 .048 -1 .89
SV2 -1 .112 -14.79**
LI -0 .097 -1 .2 6
L2 0.000 0.00
L3 -0.059 -0 .57
L4 0.012 0.09
L5 -0 .116 -1 .4 8
PRC -0 .047 -1 .09
PD 0.376 5.96**
PRl 0.020 0.70
PR2 0.017 1.70
PR3 0.054 1.32
r2 0.823
F 23.26**
*
S ig n if ic a n t  a t th e le v e l  of 0 .05.
**
S ig n if ic a n t  a t the le v e l  of 0 .01 .
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on s a le s  has e ig h t s ig n i f i c a n t  independent v a r ia b le s  and the model based
on value added has s ix  v a r ia b le s  a t  th e  le v e l  o f 0.05 or le s s .  This
comparison shows th a t  b a s ic a l ly  two measures p re se n t alm ost the  same
2
r e s u l t s  in  terms of R and th e  number o f s ig n i f i c a n t  v a r ia b le s .  Thus 
v a lu e  added which i s  more sound concep tually  w i l l  be used to  t e s t  th e  
hypotheses and to  confirm  th a t  the  s t r u c tu r a l  form of the  model d e riv ed  
e m p ir ic a lly  from the  1976 d a ta  holds w ith  1977 and 1978 d a ta .
T est o f Hypotheses 
The developed hypotheses (pp. 82-100) a re  under th re e  b locks 
o f determ inan ts o f p ro d u c t iv i ty ;  business  h e a l th ,  o rg a n iz a tio n a l s t r u c ­
tu re  and b u s in ess  d e c is io n  v a r ia b le s  which them selves c o n s is t o f m arket­
in g  d ec isio n  v a r ia b le s  and la b o r re la te d  v a r ia b le s .  Table VI-2 shows 
th a t ,  out o f 15 h y p o th e se s , only  s ix  v a r ia b le s  a re  s t a t i s t i c a l l y  s ig ­
n i f i c a n t .  They a re : s c a le ,  wages, two s e rv ic e  le v e ls  and two promo­
t io n a l  v a r ia b le s .
Business H ealth
Business h e a l th  o f a firm  i s  measured in  terms of an increm ent 
o f  s a le s  over l a s t  y e a r  and i t s  r e la t io n s h ip  w ith  p ro d u c tiv ity  i s  
hypo thesized  as p o s i t iv e  (H .1 .1 ) . The e s tim a te d  c o e f f ic ie n t  o f th i s  
v a r ia b le  has th e  c o r r e c t  s ig n  bu t the c o e f f ic ie n t  is  n o t s ig n i f i c a n t  a t  
th e  0.05 le v e l ,  th e re fo re  th e  hypothesis i s  n o t confirm ed.
O rg an iza tio n a l S tru c tu re  
O rg a n iz a tio n a l s t r u c tu re  i s  r e f le c te d  by th ree  v a r ia b le s ;  
s c a le  (H .2 .1 ), form o f ownership (H.2 .2) and type of s to r e  (H .2 .3 .) .
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I t  i s  assumed th a t  a l l  th re e  v a r ia b le s  would make a  d if f e re n c e  in  
p ro d u c tiv ity  b u t no d ir e c t io n  o f  a s s o c ia t io n  i s  s p e c if ie d .
E m p irica l r e s u l t s  show th a t  s c a le  of a s to re  has a  n eg a tiv e  
r e la t io n s h ip  w ith  la b o r  p ro d u c tiv i ty  a t  the  0.01 s ig n if ic a n c e  le v e l .  
Though th i s  r e s u l t  i s  d i f f e r e n t  from th e  m ajo rity  o f th e  p rev ious 
s tu d ie s ,  i t  ag rees w ith  the  r e s u l t  o f Ingene and Lusch (1980). When 
s c a le  o f s to r e  in c re a s e s ,  th re e  im pacts a re  p o ss ib le  r e l a t i n g  to  lab o r 
p ro d u c tiv i ty .  F i r s t ,  th e  r a te  o f in c re a s e  in  ou tpu t may be g re a te r  than 
th a t  o f in c re a s e  in  in p u t, as a  r e s u l t ,  la b o r p ro d u c tiv ity  w i l l  in c re a se , 
as s c a le  becomes la rg e r .  Second, th e  r a te  o f in c re a se  in  ou tpu t may be 
le s s  than  th a t  o f in c re a se  in  in p u t ,  thus lab o r p ro d u c tiv i ty  has a nega­
t iv e  r e la t io n s h ip  w ith  s c a le . T h ird , when the r a te  of in c re a se  in  out­
put and in p u t i s  s im ila r ,  th e re  may be no change in  la b o r  p ro d u c tiv ity . 
The e m p iric a l r e s u l t  suppo rts  th e  second choice. In  o th e r  w ords, as 
s c a le  o f  s to r e  in c re a se s  by one p e rc e n t,  th e  la b o r p ro d u c tiv i ty  drops 
by 1.043 p e rc e n t.
A nother ex p lan a tio n  fo r  th e  n eg a tiv e  r e la t io n s h ip  between 
la b o r  p ro d u c tiv ity  and s c a le  can be found in  the model i t s e l f .  The 
model a ttem p ts  to  f in d  the im pact o f  s c a le  on lab o r p ro d u c tiv ity  w hile 
o th e r  v a r ia b le s  a re  h e ld  c o n s ta n t. The s p e c if ic  v a r ia b le s  which may 
in f lu e n c e  th i s  r e la t io n  in  th e  model a re  management e f f ic ie n c y ,  c a p i ta l  
to  la b o r  r a t i o ,  and in - s to r e  s e rv ic e .
The model a r t i f i c i a l l y  assumes th a t  as s to re  s i z e  in c re a se s  the 
le v e l  o f  management e f f ic ie n c y  w i l l  rem ain co n stan t. However, one 
might expec t th a t  as s to re  s iz e  in c re a s e s  th a t  management e f f ic ie n c y  
may in c re a se  because the s to re  may add more employees b u t r e la t iv e ly
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few i f  any new m anagers. S im ila r ly  the model assumes th a t  the  c a p i ta l  
to  la b o r r a t io  w i l l  rem ain c o n s ta n t. Again th is  may be u n r e a l i s t i c  
because as f lo o r  space in c re a s e s ,  the s to re  may be adding more to  
c a p i ta l  than to  la b o r. F in a l ly  the model assumes th a t  as s c a le  
in c re ase s  th a t  in - s to r e  s e rv ic e  w i l l  remain c o n s ta n t. Many times 
la rg e r  s to re s  use more s e l f - s e r v ic e  d isp la y s  and m erchandising  methods 
and th e re fo re  the  assum ption o f  in - s to r e  s e rv ic e  b e in g  h e ld  co n stan t i s  
u n r e a l i s t ic .
The preced ing  su g g es ts  th a t  as s to re  s iz e  in c re a s e s ,  labor 
p ro d u c tiv ity  may in  r e a l i t y  in c re a s e  because in - s to r e  s e rv ic e  may 
d e c lin e , management e f f ic ie n c y  r i s e  and the  c a p i ta l  to  la b o r  r a t io  
in c re a se . The n ex t v a r ia b le  in  o rg a n iz a tio n a l s t r u c tu r e  i s  form of 
ownership; s in g le  p ro p r ie to r s h ip ,  p a rtn e rsh ip  and co rp o ra tio n . I t  is  
hypothesized  th a t  d i f f e r e n t  le v e ls  of la b o r p ro d u c tiv ity  can be 
exp lained  p a r t ly  by d i f f e r e n t  form of ownership. The em p iric a l r e s u l t  
does n o t confirm  th i s  h y p o th e s is  a t  the 0.05 le v e l  o f s ig n if ic a n c e .
One sp e c u la tio n  o f th i s  d isa p p o in tin g  r e s u l t  i s  th a t  la b o r p roductiv ­
i t y  may n o t be d i f f e r e n t  among d if f e r e n t  forms o f ow nership. But th is  
sp e c u la tio n  must be r e je c te d ,  s in c e  the  1977 Census o f R e ta i l  Trade 
rep o rte d  th a t  la b o r  p ro d u c tiv i ty  fo r  s in g le  p ro p r ie to r s h ip ,  p a r tn e rsh ip  
and co rp o ra tio n  were 11.63 d o l l a r s ,  9.95 d o lla r s  and 7.93 d o l la r s ,  
re s p e c tiv e ly . I t s  m easure f o r  la b o r  p ro d u c tiv ity  i s  s a le s  d iv ided  by 
p a y ro ll .  Another sp e c u la tio n  i s  r e la te d  to  the h y p o th esis  i t s e l f .  
Although the  h y p o th esis  s t a t e s  th a t  ownership in f lu e n c e s  management 
s ty le  and, in  tu rn ,  management s ty le  becomes a  de te rm in an t o f labo r 
p ro d u c tiv ity , th e  d e c is iv e  f a c to r  fo r form of ownerwhip may depend on
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the c o n s id e ra tio n  o f  the  ta x  law r a th e r  than  the  o p e ra tin g  e f f ic ie n c y  
of a firm .
The l a s t  v a r ia b le  considered  i s  type o f  s to re s .  In  th i s  study  
th re e  types o f  s to r e s  a re  considered ; hardw are s to r e s ,  lu m b er/b u ild in g  
m a te r ia ls  and home c e n te r . H ypothesis 2 .3  in d ic a te s  th a t  type o f  s to re s  
i s  one of the  key determ inan ts  o f la b o r p ro d u c tiv ity .  But th e  r e s u l t  
shows th a t  th i s  r e la t io n  i s  n o t confirm ed a t  the  0.05 s ig n if ic a n c e  le v e l .  
One p o ss ib le  answer fo r  th i s  unconfirmed r e s u l t  i s  th a t f o r  th i s  p a r­
t i c u l a r  v a r ia b le  the  employed sample may n o t re p re se n t the  p o p u la tio n , 
s in c e  an o th e r sample in  hardware in d u s try  in d ic a te s  d i f f e r e n t  performr- 
ance by d i f f e r e n t  types o f  s to r e s .  The N a tio n a l Hardware R e ta i l  A ssoci­
a t io n  found th a t  in  1978 la b o r p ro d u c tiv ity  fo r  th re e  types o f  s to r e s — 
hardware s to r e s ,  lu m b er/b u ild in g  m a te r ia ls  and home cen te r—were $9,162, 
$18,134 and $15,649, re s p e c t iv e ly . I t s  measure fo r  lab o r p ro d u c tiv ity  
i s  value added d iv id ed  by f u l l  time e q u iv a le n t employees.
Labor R elated  V ariab les
Labor r e la te d  v a r ia b le s  are  wage r a te s  (H .3 .1 ); management 
e f f ic ie n c y  (H .3 .2 .)  and c a p i ta l  to  la b o r r a t i o  (H .3 .3 ). Among th re e  
v a r ia b le s ,  wage r a te s  a re  found to  have a  p o s i t iv e  r e la t io n s h ip  w ith  
la b o r p ro d u c tiv i ty  a t  th e  0.01 s ig n if ic a n c e  le v e l .  As wage r a te s  
in c re a se  by one p e rc e n t,  la b o r p ro d u c tiv ity  w i l l  in c re a se  by 0 .908 per­
cen t when o th e r  v a r ia b le s  a re  co n s tan t. This f in d in g  im plies  th a t  th is
in d u s try  u t i l i z e s  i t s  la b o r  a t  the maximum le v e l ,  s in ce  th e  m arg ina l 
co s t i s  alm ost eq u a l to  th e  m arginal revenue when th e  e l a s t i c i t y  i s  n ear 
one. One o f  th e  reasons fo r  th is  maximum use o f la b o r i s  th a t  th e  h igher
wage r a te s  a r e ,  th e  more p re ssu re  a s to r e  has to  in c re a se  la b o r
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p ro d u c tiv ity . A nother im p lic a tio n  l i e s  in  th e  f a c t  th a t  wage r a te s  
have s ig n if ic a n t  r e la t io n s h ip  w ith  q u a l i ty  o f la b o r  which can make a 
g re a t c o n tr ib u tio n  to  h igh  la b o r p ro d u c tiv ity .
The n ex t h y p o th e sis  i s  concerned w ith  management e f f ic ie n c y . 
This v a r ia b le  i s  m easured in  terms of th e  r a t i o  o f th e  number o f manage­
ment employees over th e  number o f t o t a l  em ployees. H ypothesis 3 .2  
in d ic a te s  th a t  th i s  r a t i o  has a n eg a tiv e  r e la t io n s h ip  w ith  labo r 
p ro d u c tiv ity .  The e m p ir ic a l r e s u l t  shows th a t  th e  hypothesized  d ire c ­
t io n  i s  no t c o r re c t and th i s  v a r ia b le  i s  n o t s ig n i f i c a n t  a t  the  0.05
le v e l .  One o f th e  p o s s ib le  reasons fo r  th i s  p o s i t iv e  r e la t io n  l i e s  in
th e  ex is te n c e  of a  la rg e  number of mom and pop s to r e s  in  the  hardware 
in d u s try . Both th e  1972 and 1977 Census of R e ta i l  Trade rep o rte d  th a t  
c lo se  to  30 p e rcen t o f a l l  r e t a i l  e s tab lish m en ts  a re  mom and pop o u t­
l e t s  (Ingene and L usch, 1980, p . 18). The ty p ic a l  c h a r a c te r i s t i c  of 
mom and pop s to re s  i s  th a t  they  opera te  t h e i r  own s to re s  based on a
r u le  of thumb from a  fam ily  t r a d i t io n  r a th e r  than  r e ly  on high q u a lity
of management s t a f f  which p rov ide  e x p e r t is e  in  in c re a s in g  lab o r produc­
t i v i t y .  C onsequently  mom and pop s to re s  w ith  th e  lower r a t i o  of the  
number of management employees over the  number o f t o t a l  employees 
achieve lower le v e l  o f  la b o r  p ro d u c tiv ity  than  those  s to r e s  w ith  a 
h ig h e r r a t i o  o f management e f f ic ie n c y .  But t h i s  sp e c u la tio n  must be 
ap p lied  c a re fu l ly  in  p r a c t ic e ,  s in ce  a s to r e  which h ir e s  management 
s t a f f  beyond th e  op tim al le v e l  w i l l  lo se  i t s  la b o r  p ro d u c tiv ity .
The l a s t  h y p o th e sis  in  la b o r r e la te d  v a r ia b le s  i s  the  degree 
o f c a p i ta l  in t e n s i ty  measured by the  r a t i o  o f d e p re c ia tio n  to  p a y ro ll .  
This hypo thesis  i s  n o t confirm ed a t  th e  0 .05 le v e l  and th e  s ign  o f th i s
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v a r ia b le ,  being  n e g a t iv e , i s  a lso  in c o r r e c t .  One of th e  p o ss ib le  
ex p lan a tio n s  o f th i s  unconfirm ed r e s u l t  belongs to  th e  problem o f th e  
measurement of th i s  v a r ia b le .  The c r i t e r io n  fo r  the adoption o f 
d e p re c ia tio n  exp en d itu res  i s  convenience. The in fo rm ation  on d e p re c i­
a t io n  exp en d itu res  i s  r e a d i ly  a v a i la b le  fro m .th e  income s ta tem en t o f  a 
f irm . But th e  accuracy  o f th i s  measure of c a p i ta l  is  somewhat d o u b tfu l ,  
s in c e  most d e p re c ia tio n  exp en d itu res  a re  based on the  tax  law r a th e r  
than  th e  degree o f c a p i ta l  used. A p o s s ib le  a l te r n a t iv e  f o r  th i s  meas­
u re  i s  th e  adop tion  o f  the  flow concept as mentioned in  the  s e c tio n  in  
c a p i ta l  in p u t ,  s in c e  th e  concept r e f l e c t s  th e  a c tu a l  amount of c a p i t a l  
employed to  produce c u r re n t  o u tpu t. This measure is  derived  by aggre­
g a tin g  the  c a p i ta l  hours used w eighted by th e  r e n ta l  value  of each type 
o f s t ru c tu re  and p ie c e  of equipment.
M arketing D ecision  V ariab les  
M arketing d ec is io n  v a r ia b le s  re p re se n t two se rv ic e  le v e ls  and 
th e  4 p 's .  In  s e rv ic e  le v e ls ,  in - s to r e  s e rv ic e  i s  measured in  th e  con­
te x t  o f th e  number of employees d iv id ed  by square  f e e t  (H .4 .1 ), w h ile  
o u t- s to re  s e rv ic e  i s  measured by th e  d e liv e ry  ex pend itu res d iv id ed  by 
n e t  s a le s  (H .4 .2 ) .  Both s e rv ic e  le v e ls  a re  hypothesized  to  have a 
n eg a tiv e  r e la t io n s h ip  w ith  lab o r p ro d u c tiv i ty ,  s in c e  th e  concept of 
s e l f  s e rv ic e  i s  dominant in  th e  hardware in d u s try . The r e s u l t  su p p o rts  
bo th  hypotheses a t  th e  0 .01  s ig n if ic a n c e  le v e l .  As a s to re  in c re a se s  
i t s  in - s to r e  s e rv ic e  by one p e rc e n t, la b o r  p ro d u c tiv ity  w i l l  d ec rease  
by 0.126 p e rcen t when o th e r  v a r ia b le s  a re  c o n s ta n t. O u t-s to re  s e rv ic e  
has th e  same n e g a tiv e  im pact on la b o r p ro d u c tiv i ty ,  though th e  im pact 
i s  deeper than in - s to r e  s e rv ic e .  As a  s to r e  in c re a se s  i t s  o u t- s to r e
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le v e l by one p e rc e n t, i t s  la b o r p ro d u c tiv ity  w i l l  drop by 1.047 p e rc e n t. 
Both f in d in g s  imply th a t  th e  in c re a se  of s e rv ic e  le v e ls  in  th e  hardware 
in d u s try  i s  n o t p r o f i t a b le ,  e s p e c ia lly  th e  o u t- s to r e  s e rv ic e  le v e l  and, 
consequen tly , th e  hardw are in d u s try  must seek  o r expand th e  concept of 
s e l f  seirv ice in  o rd e r  to  in c re a se  lab o r p ro d u c tiv ity .
The f i r s t  v a r ia b le  considered  in  con junction  w ith  th e  4 p 's  is  
lo c a tio n . H ypothesis 4 .2  assumes th a t  d i f f e r e n t  lo c a tio n s  w il l  p rovide 
a p a r t i a l  e x p la n a tio n  o f d i f f e r e n t  le v e ls  of la b o r p ro d u c tiv ity . Six 
d i f f e r e n t  lo c a tio n s  in  th i s  hypo thesis  a re ; downtown ( c e n t r a l  b u s in ess  
d i s t r i c t ) ,  n ea r th e  edge o f downtown, neighborhood shopping c e n te r— 
sm all, community shopping c e n te r—medium to  la rg e ,  f r e e  s tan d in g —no 
a d jacen t s to r e s ,  and on highway o r s t r e e t  s e v e ra l s to re s  nearby . The 
em p irica l a n a ly s is  does n o t c o n firm .th is  h y p o th e s is , b u t a l l  lo c a tio n s  
have th e  same d ir e c t io n  s ig n , p o s it iv e .  One o f many p o s s ib le  reasons 
fo r  th i s  in s ig n i f ic a n t  r e l a t io n  is  th a t  the  s e le c te d  s ix  lo c a tio n s  may 
n o t re p re s e n t th e  g e n e ra l im pact of p lace  on la b o r p ro d u c tiv ity . For 
in s ta n c e , a s to r e  in  th e  downtown area  which i s  lo c a te d  on the  co m er 
o f main s t r e e t  cou ld  o b ta in  h ighe r v i s i b i l i t y  and a c c e s s ib i l i ty  than 
ano ther s to r e  in  th e  same downtown a rea  which is  on a s id e  s t r e e t  o r 
in  th e  m iddle o f main s t r e e t .  The same lo g ic  can be ap p lied  to  th e  
case o f a shopping c e n te r .  V arious s to re s  in  th e  same shopping cen te r  
have d i f f e r e n t  le v e ls  o f  custom er t r a f f i c .  The e x is te n c e  of d i f f e r e n t  
le v e ls  o f re n t  even in  th e  same shopping c e n te r  sup p o rts  th i s  argument. 
T herefore a fu tu re  s tu d y  may co n sid er a more a r t i c u l a t e  measure of 
lo c a tio n  such as  th e  number o f ca rs  passed by per month o r th e  number 
o f custom ers w alk ing  by p e r month.
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The n ex t hy p o th esis  i s  concerned w ith  p r ic e  (H .4 .3 ) . P ric e  i s  
hypo thesized  to  have a n e g a tiv e  r e la t io n s h ip  w ith  la b o r  p ro d u c tiv ity .
The adopted m easure fo r  p r ic e  i s  th e  r a t i o  of g ross m argin to  n e t s a le s .  
Table VI-3 shows th a t  th e  r e la t io n s h ip  between p r ic e  and la b o r  produc­
t i v i t y  i s  n o t confirm ed a t  th e  0 .05  le v e l ,  bu t th e  hypo thesized  s ig n  
is  confirm ed.
One sp e c u la tio n  fo r  t h i s  r e s u l t  l i e s  in  th e  assum ption th a t  
p r ic e  i s  one o f  th e  v a r ia b le s  which a s to r e  manager can c o n tro l .  The 
p r ic e  range o f p roducts  in  th e  hardw are in d u s try  is  r e l a t iv e ly  narrow, 
e s p e c ia l ly  in  th e  case of p ro d u c ts  e a s i ly  recognized by consumers. When 
a manager co n s id e rs  th e  f a c t  t h a t  consumers a re  more p r ic e  conscious and 
do more com parative shopping, h is  p r ic e  d ec isio n  must be com petitive  in  
the m arket. A te n ta t iv e  conclu sion  fo r  th is  v a r ia b le  is  th a t  the man­
a g e r 's  c o n tro l over p r ic e  i s  d e c re a s in g .
In re g a rd  to  p ro d u c t, h y p o th e s is  4 .4  s t a t e s  th a t  th e  product 
assortm ent has a p o s it iv e  r e la t io n s h ip  w ith  la b o r p ro d u c tiv ity .
Table VI-2 shows th a t  th i s  r e l a t i o n  i s  n o t confirm ed a t  th e  0.05 le v e l .  
But th e  d i r e c t io n  o f th i s  h y p o th e s is  i s  c o r re c t .  The main problem of 
th i s  in s ig n i f ic a n t  r e s u l t  may stem  from the  measurement o f p roduct.
This s tu d y  reco g n izes  th a t  a  c o r r e c t  measure o f p roduct must in c lu d e  a t  
le a s t  th re e  dim ensions of p ro d u c t, th e  proper depth  and w idth  of prod­
u c t ,  minimal s to c k o u t and q u a l i ty  o f p ro d u c ts . Because o f th e  d i f f i ­
cu lty  o f o b ta in in g  the  measure o f th e  th re e  dim ensions, th i s  study 
adopts the  r a t i o  o f in ven to ry  o v e r p e r square f e e t  as a  su rro g a te  of 
product a sso rtm e n t. This su r ro g a te  measure re p re se n ts  th e  o v e ra l l  
product asso rtm en t bu t i t  i s  la c k in g  in  the  d e t a i l  o f s p e c i f i c  product
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asso rtm en t. Thus th i s  s tudy  suggests  th a t  a fu tu re  study  may develop 
a  more p re c ise  measure o f p roduct a f t e r  co n s id e rin g  th e se  th ree  chac- 
a c t e r i s t i c s  o f p roduct measurement.
M arketing prom otions a re  reviewed in  term s of a d v e r t is in g  
(H .4 .5 .1 ) , s a le s  promotion (H .4 .5 .2 ) and p e rso n a l s e l l in g  (H.4 .5 .3 ) .  
Unlike the  h y p o th e s is , th e  r e s u l t  dem onstrates th a t  a d v e r tis in g  has a 
n eg a tiv e  a s s o c ia t io n  w ith  la b o r p ro d u c tiv ity  a t  th e  0.05 s ig n if ic a n c e  
le v e l .  As th e  r a t i o  o f a d v e r t is in g  ex p en d itu res  to  inven to ry  in c re a se s  
by one p e rc e n t, p ro d u c tiv ity  d ec lin es  by 0.064 p e rc e n t.
There a re  fo u r p o ss ib le  a l te r n a t iv e  ex p lan a tio n s  of th is  
n eg a tiv e  a s s o c ia t io n  between a d v e r t is in g  and la b o r  p ro d u c tiv ity . The 
f i r s t  e x p lan a tio n  i s  th a t  th e  hardware in d u s try  i s  making u n p ro f ita b le  
a d v e r t is in g  e x p e n d itu re s . But a b a s ic  p ro p o s itio n  o f th i s  study is  
ra tio n a l^ b e h a v io r . T herefore th i s  ex p lan a tio n  must be e lim in a ted  from 
th e  c o n s id e ra tio n  o f a p a r t i a l  answer, s in ce  i t  i s  i r r a t i o n a l  to  spend 
more money on a d v e r t is in g  beyond the  p o in t of p r o f i t  m axim ization.
The second ex p lan a tio n  belongs to  th e  long -term  e f f e c t  o f 
a d v e r t is in g .  No one denies the  f a c t  th a t  a l l  a d v e r t is in g  has a c e r ta in  
le v e l  o f  c a rry -o v e r  e f f e c t ,  a lthough  th e  len g th  o f such impact v a r ie s .  
The hardw are in d u s try ,  the  s u b je c t of th i s  s tu d y , c a r r ie s  more d u rab le  
goods than  non -du rab le  goods. As a r e s u l t ,  th e  c a rry -o v e r e f f e c t  of 
a d v e r t is in g  in  th i s  in d u s try  i s  h ig h e r than o th e rs  such as food r e la te d  
in d u s t r i e s ,  due to  th e  c h a r a c te r i s t ic s  o f p ro d u c ts . This long-term  
im pact may cause th e  n eg a tiv e  a s s o c ia t io n  between a d v e r t is in g  and la b o r 
p ro d u c tiv ity .  A fu tu re  study  may t r e a t  a d v e r t is in g  as a c a p i ta l  in v e s t­
ment and am ortize  a d v e r t is in g  expend itu res over s e v e ra l y e a rs .
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The th i r d  p o s s ib le  ex p lan a tio n  i s  th a t  th e  amount of 
a d v e r t is in g  ex p en d itu res  i s  n o t equal to  th e  q u a l i ty  o f  a d v e r t is in g , 
although  in  th e  p rocess o f developing the hy p o th esis  such an assumption 
has been made. R e la tin g  to  th i s  th i rd  sp e c u la tio n , in  th e  hardware 
in d u s try  those  who spend r e la t iv e ly  sm all amount on a d v e r t is in g  may pro­
duce high  q u a l i ty  o f  a d v e r t is in g  campaigns w hile  th o se  who have a high 
le v e l  o f a d v e r t is in g  budget may f a i l  to  achieve th e  expected r e s u l t .
The l a s t  e x p la n a tio n  o f the found r e la t io n s h ip  can be found 
in  the  se q u e n tia l e f f e c t  o f a d v e r t is in g . An in te n s iv e  a d v e r tis in g  cam­
paign  b rin g s  about in c re a se d  s a le s  and, in  tu rn ,  in c re a se d  s a le s  cause 
h ig h  inven to ry  tu rn o v e rs . The r e s u l t  of h igh  in v en to ry  tu rnovers can 
be s to c k o u ts . A s to r e  w ith  a h igh  le v e l o f s to ck o u ts  lo se s  consumer 
lo y a l ty ,  s in ce  consumers w i l l  p a tro n ize  a s to re  which d isp la y s  and car­
r i e s  what they w ant. The lo s s  o f lo y a l custom ers w i l l  b r in g  value 
added down and th e  reduced value added c re a te s  low la b o r  p ro d u c tiv ity .
The prev ious m entioned th re e  a l te r n a t iv e  e x p la n a tio n s , except 
th e  f i r s t  one, a re  p o s s ib le  sources of the  unexpected n eg a tiv e  r e la t io n ­
sh ip  which was found, b u t th e re  i s  no p re c ise  method to  ev a lu a te  the  
in d iv id u a l im pact o f each ex p lan a tio n . Thus i t  i s  reasonab le  to  s t a t e  
t h a t  a com bination of th e se  th re e  a l te rn a t iv e s  may cause the  n eg a tiv e  
r e la t io n s h ip  between a d v e r t is in g  and la b o r p ro d u c tiv ity .
Sales prom otion, an o th er m arketing prom otion method, was found 
to  have a p o s it iv e  r e la t io n s h ip  w ith  la b o r p ro d u c tiv ity .  As a s to re  
in c re a se s  the  r a t i o  o f d isco u n t s a le s  to  n e t s a le s  by one p e rce n t, 
la b o r  p ro d u c tiv ity  in c re a s e s  by 0.023 p e rc e n t. This h ypo thesis  i s  
confirm ed a t  the  0.05 le v e l .
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The l a s t  item  considered in  4 p ’s i s  p e rso n a l s e l l in g .  The 
e m p ir ic a l r e s u l t  does n o t confirm  the  h y p o th e s is  th a t  th e re  i s  a nega­
t iv e  r e la t io n s h ip  between th e  r a t io  o f th e  number o f sa le sp eo p le  to  the  
t o t a l  number o f employees and lab o r p ro d u c tiv i ty  a t  the 0.05 le v e l .
But th e  d i r e c t io n  o f th i s  v a r ia b le  i s  c o n s is te n t  w ith  th e  hypo thesized  
n eg a tiv e  s ig n .  Though the  em p irica l a n a ly s is  does no t confirm  th i s  
h y p o th e s is , one sp e c u la tio n  f o r  th i s  n e g a tiv e  d ir e c t io n  i s  th a t  h a rd ­
ware s to r e s  can ach ieve high labor p ro d u c tiv i ty  when i t s  emphasis i s  on 
th e  concept o f s e l f - s e r v ic e  ra th e r  than  p e rso n a l s e l l in g .  This specu­
la t io n  i s  suppo rted  by the  confirmed r e s u l t  o f  in - s to r e  s e rv ic e .
Reduced Model over Three Years
The e s tim a tio n  of th e  f u l l  model (T able VI-2) shows th a t  th e re  
e x i s t  s ix  s ig n i f i c a n t  v a r ia b le s : s c a le ,  wage, two s e rv ic e  le v e ls  and
two p rom otional campaigns. These s ix  v a r ia b le s  a re  a b a s is  o f th e  
reduced model which w i l l  be fu r th e r  exp lo red  over th re e  y e a rs .
The main concern o f th is  e x p lo ra tio n  i s  to  check th e  
c o n sis ten cy  o f th e  reduced model over th re e  y e a r s .  I f  th e  model ho lds  
over th re e  y e a r s ,  a m eaningful im p lic a tio n  and p re d ic tio n  can be drawn 
from the  model. The reason to  adopt th e  reduced  model in s te a d  of th e  
f u l l  model i s  the  p r in c ip le  o f pasrimony which s t a t e s  th a t  i t  i s  b e t t e r  
to  use few er v a r ia b le s  u n less  th e  e l im in a tio n  o f a  v a r ia b le  would 
r e s u l t  in  a s u b s ta n t i a l  s a c r i f i c e  in  the  p re d ic t iv e  power o f th e  model.
There i s  no o b je c tiv e  method fo r  ju d g in g  th e  co n sis ten cy  o f a
model over s e v e ra l  y e a rs ,  bu t as a r u le  o f  thumb, i t  is  a cc ep tab le  to
2
review  fo u r in d ic a to r s ;  R , b i  v a lu e , s ig n s  of v a r ia b le s  and th e  number 
o f s ig n i f i c a n t  v a r ia b le s .
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In  1976, when only  s ix  v a r ia b le s  a re  considered  in  th e  model,
2
R is  reduced from 0.810 to  0 .766. This red u c tio n  i s  m oderate, s in c e
th e  number o f  v a r ia b le s  in  the model i s  d r a s t i c a l l y  reduced. Table VI-5
shows th a t  when th e se  s ix  v a r ia b le s  a re  used as p re d ic to rs  fo r  1977 and
2
1978, th e  r e s u l t in g  R 's  a re  0.679 and 0 .6 4 2 , r e s p e c t iv e ly .
TABLE VI-5
A REDUCED MODEL 
(Value added d iv id ed  by f u l l  tim e e q u iv a le n t employees)
1976 1977 1978
b i t b i t b i t
In te rc e p t —0.084 -  0 .18 1.321 2.53* 1.101 1.67
OG -1 .086 -21.58** -0 .901 —14.46** -1.031 -13 .83**
LAI 0.973 21.98** 0.838 16.40** 0.928 15.23**
SVl -0 .0 9 1 -  5.54** -0 .066 -  2.52* -0.054 -  1 .94*
SV2 -1 .116 -22.24** -0 .907 -15.60** -1.000 -13 .33**
PRl -0 .0 8 8 — 4.73** -0 .092 — 3.69** -0.016 -  0 .54
PR2 0.016 1.89* 0 .01 1.34 0.016 1.19
r2 0.766 0.679 0.642
F 94.70** 50.84** 40.68**
*
S ig n if ic a n t  a t  th e  le v e l of 0 .0 5 .
* *
S ig n if ic a n t  a t  th e  le v e l o f 0 .0 1 .
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M u ltic o l l in e a r i ty
The presence o f m u l t ic o l l in e a r i ty  r a is e s  problems in  th e  use 
of re g re ss io n  a n a ly s is .  M u lt ic o ll in e a r i ty  i s  s a id  to  be p re sen t i f  
th e re  i s  a l i n e a r  dependence among th e  independent v a r ia b le s .  The 
presence o f  m u l t ic o l l in e a r i ty  does n o t imply th a t  th e  model should be 
re fo rm u la ted , b u t r a th e r  th a t  c e r ta in  p re c a u tio n s  concerning the 
s t r u c tu r a l  in t e r p r e ta t io n  o f th e  model be ta k en .
Sharma and James (1981, p. 155) summarized th e  p o te n t ia l  
problems of m u l t ic o l l in e a r i ty  as :
1. The param eter e s tim a te s  are l ik e ly  to  change s ig n if ic a n t ly  w ith  
n e g l ig ib le  changes in  th e  sample.
2 . I f  some type o f v a r ia b le  s e le c tio n  procedure i s  employed, such 
as s tepw ise  re g re s s io n , v a r ia b le s  may be e lim in a ted  from the  
model in c o r r e c t ly  because of la rg e  s ta n d a rd  e r r o r s ,  thus 
r e s u l t in g  in  an in c o rre c tly  s p e c if ie d  model.
3. The param eter e s tim a te s  are  s e n s i t iv e  to  the  d i f f e r e n t  computer 
e s tim a tio n  packages.
4. I t  i s  no t p o s s ib le  to  es tim a te  th e  r e l a t i v e  im portance or 
c o n tr ib u tio n  o f each v a r ia b le .
5. The p o s s ib le  wrong s ig n s  of the  param eter e s tim a tes  cause 
d i f f i c u l ty  in  in te rp r e t in g  the  r e s u l t in g  s t r u c tu r a l  c o e f f i ­
c ie n ts  .
Though th e  problems o f m u l t ic o l l in e a r i ty  a re  w e ll recognized , 
th e re  e x i s t  on ly  ad m itted ly  a r b i t r a r y  ru le s  of thumb to  measure th e  
s e v e r i ty  o r  degree o f m u l t ic o l l in e a r i ty .  For example,
1. Examine z e ro -o rd e r p a irw ise  c o r r e la t io n  among the  independent 
v a r ia b le s .  I f  p a irw ise  c o r re la t io n s  a re  g re a te r  than .8 or 
.9 ,  i t  u su a lly  in d ic a te s  severe  m u l t ic o l l in e a r i ty  (F a rra r  and 
G lauber, 1967).
2. Examine the p a r t i a l  c o r re la t io n  c o e f f ic ie n ts  (Johnston , 1972).
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3. Examine th e  c o e f f ic ie n t  of m u ltip le  d e te rm in a tio n , R , between 
each Xi and th e  rem aining independent v a r ia b le s  in  th e  d a ta  
s e t  (F a rra r  and G lauber, 1967).
The f i r s t  exam ination o f m u l t ic o l l in e a r i ty ,  th e  z e ro -o rd e r 
p a irw ise  c o r r e la t io n ,  i s  found on Table V I-6. The h ig h e s t p a irw ise  
c o r re la t io n  c o e f f ic ie n t  over th ree  years i s  0.675 which i s  f a r  lower 
than th e  suggested  le v e l ,  0 .8  and th e  r e s t  a re  around 0 .100 , in  terms 
o f th e  p a irw ise  c o r re la t io n  a n a ly s is .
K lein  (1962, p. 101) sa id  th a t  m u l t ic o l l in e a r i ty  i s  no t
n e c e s s a r i ly  a problem u n le ss  i t  is  high r e la t iv e  to  th e  o v e ra l l  degree
o f  m u ltip le  c o r r e la t io n .  S p e c if ic a l ly ,  m u l t ic o l l in e a r i ty  is  s a id  to  be 
harm ful i f  the  z e ro -o rd e r c o r re la t io n  between two independent v a r ia b le s  
i s  g re a te r  than  th e  m u ltip le  c o r re la t io n  between dependent and indepen­
dent v a r ia b le s .  When two ta b le s .  Table VI-6 and Table V I-6, a re  com­
pared , no c o r re la t io n  c o e f f ic ie n t  i s  found to  be h ig h e r than  the
m u ltip le  c o r r e la t io n .  C onsequently , i t  is  reaso n ab le  to  say th a t  th e re  
i s  no harm ful m u l t ic o l l in e a r i ty  w ith  re sp e c t to  th e  p a irw ise  c o r re la ­
tio n  c o e f f ic ie n t  t e s t .
The second su g g es tio n  i s  th e  exam ination o f th e  p a r t i a l  
c o r re la t io n  o f independent v a r ia b le s .  Table VI-7 shows th a t  th e  high­
e s t  p a r t i a l  c o r re la t io n  c o e f f ic ie n t  is  0.806 which i s  s ig n i f i c a n t  a t  
the  0 .01  le v e l .  The number o f c o r re la t io n  c o e f f ic ie n ts  above 0 .5  is  
two. T herefore th i s  exam ination a lso  in d ic a te s  th a t  th e re  e x i s t s  no 
harm ful m u l t ic o l l in e a r i ty  in  th e  model.
The th i r d  ru le  o f  thumb to  t e s t  th e  p resence o f
m u l t ic o l l in e a r i ty  i s  to  examine th e  c o e f f ic ie n t  of m u ltip le  determ ina- 
2
t io n ,  R , between each exp lanato ry  v a r ia b le  Xi and th e  rem aining X
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TABLE VI-6
ZERO-ORDER PAIRWISE CORRELATION COEFFICIENTS 
FOR INDEPENDENT VARIABLES
OG LAI SVl SV2 PRl PR2
1976
OG 1.000
LAI 0.419** 1.000
SVl -0 .118 -0 .0 6 1 1.000
SV2 -0 .156 0.622 0.123* 1.000
PRl 0.220** 0.123** 0.125** -0 .045 1.000
PR2 -0 .029 0.118** 0.083 0.147* -0 .058  1.000
1977
OG 1.000
LAI 0.262** 1.000
SVl -0 .0 0 3 -0 .0 5 8 1.000
SV2 -0 .140* 0.652** -0.021 1.000
PRl -0 .038 0.103** -0.173** 0.049 1.000
PR2 0.177** 0.043 0.027 -0 .0 3 7 -0 .035  1.000
1978
OG 1.000
LAI 0.301** 1.000
SVl -0 .064 -0 .050 1.000
SV2 -0 .045* 0.675** 0.030 1.000
PRl 0.089* 0.124** -0.222** 0.011 1.000
PR2 0.134* 0.084 0.142* 0.002 -0 .110* 1.000
s ig n i f ic a n t  a t  th e  le v e l  o f 0 .05. 
s ig n i f ic a n t  a t  th e  le v e l o f 0 .01.
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TABLE V I-7
PARTIAL CORRELATION COEFFICIENTS FOR INDEPENDENT VARIABLES
OG LAI SVl SV2 PRl PR2
1976
OG 1.000
LAI 0.268** 1.000
SVL 0.113 -0 .114 1.000
SV2 -0 .2 2 3 * 0.604** -0 .0 6 1 1.000
PRl 0.373** 0.629 0.026 -0 .114 1.000
PR2 -0 .1 6 9 * -0 .069 0.056 -0 .009 -0 .183* 1.000
1977
OG 1.000
LAI 0.375** 1.000
SVl -0 .0 2 9 -0 .018 1.000
SV2 -0 .350** 0.319** -0 .0 8 3 1.000
PRl 0.029 0.075 -0 .241* -0 .017 1.000
PR2 0.168* 0.003 -0 .053 -0 .105 -0 .003  1.000
1978
OG 1.000
LAI 0.284** 1.000
SVL -0 .0 0 4 -0 .022 1.000
SV2 -0 .1 5 4 0.806** -0 .1 3 8 1.000
PRl 0 .123 0.072 -0 .1 1 3 0.054 1.000
PR2 0.003 -0 .135 -0 .0 1 1 -0 .119 -0.195* 1.000
*
s ig n i f i c a n t  a t th e  le v e l o f  0 .05 .
**s ig n i f i c a n t  a t the  le v e l of 0 .01 .
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v a r ia b le s .  Table VI-8 summarizes the c o e f f ic ie n t s  o f  m u ltip le
d e te rm in a tio n  over th re e  y e a r s .  Out of s ix  v a r ia b le s ,  th re e  v a r ia b le s  
2
produce h ig h  R 's  when each i s  reg ressed  a g a in s t th e  rem aining indepen­
den t v a r ia b le s .  F a rra r  and Glauber (1967, p. 98) su g g es t th a t  i f  i t s  
m u ltip le  c o r re la t io n  w ith  o th e r  members of the  independent v a r ia b le  s e t  
i s  g re a te r  than  the dependent v a r ia b le s  m u ltip le  c o r r e la t io n  w ith  the 
e n t i r e  s e t ,  the m u l t ic o l l in e a r i ty  problem i s  s e r io u s .
TABLE VI-8
2R FOR INDEPENDENT VARIABLES
Independent
V ariab les 1976 1977 1978
OG 0.860 0.869 0.857
LAI 0.868 0.835 0.860
SVl 0.119 0.051 0.085
SV2 0.834 0.797 0.811
PRl 0.120 0.070 0.067
PR2 0.057 0.075 0.052
Based on th e i r  c r i t e r i a ,  th e  m u l t ic o l l in e a r i ty  in  th i s  model 
i s  s e r io u s  enough th a t  f u r th e r  s te p s  to  e lim in a te  i t  should be taken .
This s tudy  u t i l i z e s  th re e  ru le s  of thumb to  f in d  th e  degree 
o f m u l t ic o l l in e a r i ty .  The f i r s t  two methods in d ic a te  th a t  th e re  i s  no 
problem  of m u l t ic o l l in e a r i ty  in  th e  model. However, th e  l a s t  method 
in d ic a te s  th a t  th e re  e x i s t s  a harm ful m u l t ic o l l in e a r i ty  in  th e  model.
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I f  t h i s  study  had used only  one y e a r  o f d a ta  to  p re d ic t the 
c o e f f ic ie n ts  in  th e  model and to  ex p la in  th e  s t r u c tu r a l  r e la t io n s h ip  
between a dependent v a r ia b le  and independent v a r ia b le s , then i t  would 
be recommendable th a t  a d d itio n a l s te p s  be ta k en  to  address the problem 
of m u l t ic o l l in e a r i ty .
The suggested  approaches f o r  m u l t ic o l l in e a r i ty  a re  (1) 
dropping one o r  more v a r ia b le s  involved  in  m u l t ic o l l in e a r i ty ,  (2) a r t i ­
f i c i a l  o r th o g o n a liz a tio n  of the v a r ia b le s ,  and (3) rep la c in g  o rd in a ry  
le a s t  squares w ith  a  b ia sed  e s tim a tio n  such as r id g e  re g re ss io n  or 
l a te n t  ro o t re g re s s io n  (Sharma and James, 1981, p. 155).
As d iscu ssed  in  th e  prev ious s e c t io n ,  the  developed model i s  
c o n s is te n t over th re e  y ea rs . Two of th re e  r u le s  of thumbs to  t e s t  mul­
t i c o l l i n e a r i t y  rev ea led  no ex is ten ce  o f m u l t ic o l l in e a r i ty  problem in  
the model and th a t  no fu r th e r  s te p  i s  re q u ire d  to  c o rre c t i t .
Comparison of Mean Square E rro rs
This s e c tio n  a ttem p ts to  in v e s t ig a te  how c o n s is te n t the  
developed model i s  w ith  the  a c tu a l d a ta .
The reduced  model based on 1976 d a ta  (Table VI-5) p rov ides th e  
fo llow ing  eq u a tio n ;
Lp = -0 .084  -  1.086* OG + 0 .973* LAI
-0 .091*  SVl -  1.116* SV2 -  0.088* PRl 
+ 0.016* PR2 (VI-1)
This eq u a tio n  i s  used in  1977 and 1978 d a ta  to  f in d  th e  
d if fe re n c e  between th e  a c tu a l  mean square  e r r o r  and th e  mean square 
e r ro r  based on th e  1976 model. The mean sq u are  e r ro r  (MSE) in d ic a te s
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the v a r ia t io n  in  th e  dependent v a lue  which i s  no t exp la in ed  by th e  
re g re s s io n  l i n e ,  th e re fo re  th e  low er th e  v a lu e , the b e t t e r  the  model 
ex p la in s  th e  v a r ia n c e  of th e  dependent v a r ia n c e . The s ig n if ic a n c e  of 
th i s  t e s t  l i e s  in  th e  f a c t  th a t  i f  th e  d if fe re n c e  between two MSE is  
sm all, th e  1976 model has alm ost th e  same p re d ic tio n  power as th e  1977 
and 1978 model w ith o u t any change in  c o e f f ic ie n ts  of th e  1976 model.
I f  r e l i a b i l i t y  i s  considered  as the  lik e lih o o d  o f o b ta in in g  
sample e s tim a te s  th a t  w i l l  be reasonab ly  c lo se  to the  a c tu a l  param eters, 
th is  exam ination  can be viewed as a ty p e  of r e l i a b i l i t y  t e s t .
Table VI-9 shows two types o f  MSE. The a c tu a l MSEs fo r  1977 
and 1978 come from th e  equation  w ith  t h e i r  own c o e f f ic ie n ts  of indepen­
dent v a r ia b le s ,  w h ile  the  p red ic ted  MSEs come from the 1976 eq uation  
ap p lied  to  1977 and 1978. S in c e .th e re  i s  no su b s ta n tiv e  d if fe re n c e  
between two types  o f MSE, th e  model may be considered h ig h ly  r e l i a b le .
TABLE VI-9 
ANALYSIS OF MEAN SQUARE ERRORS
1976 1977 1978
N 180 151 143
A ctual 0.033 0.054 0.081
P re d ic to r (0.033) 0.057 0.085
In  a d d i tio n  to the  a n a ly s is  o f  MSE, th is  s e c tio n  a lso reviews
how a c c u ra te ly  th e  model p re d ic ts  la b o r  p ro d u c tiv ity  in  th e  fu tu re .
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Based on eq u a tio n  V I-1 la b o r  p ro d u c tiv ity  i s  e s tim a te d  fo r  1977 and 
1978. This r e la t io n s h ip  can be s ta te d  a s :
ALP = a + b ELF (VI-2)
where :
ALP i s  a c tu a l  la b o r  p ro d u c tiv ity
ELP i s  e s tim a te d  la b o r p ro d u c tiv ity  f o r  1977 and 1978 based on 
1976 c o e f f ic ie n t s
a  i s  in te r c e p t
b is  s lo p e
I f  i t s  p re d ic t io n  i s  p e r fe c t ,  th e  in t e r c e p t  (a) w i l l  be zero
and the s lope  (b) w i l l  be one. The a c tu a l  d a ta  shows the  fo llow ing
r e s u l t s  f o r  1977 and 1978.
ALP (77) = 1.482* + 0.845* ELP (VI-3)
(0.460) (0.048)
ALP (78) = 0.982* + 0.896 ELP (VI-4)
(0.572) (0 .059)
The s lo p es  f o r  1977 and 1978 a re  r e l a t i v e ly  c lo se  to  one and 
th e i r  s tan d a rd  e r ro r s  a re  low. But u n fo r tu n a te ly  th e  in te rc e p ts  a re  
d isa p p o in tin g , s in c e  th e  va lue  o f the  in te r c e p ts  a re  n o t n ear to  zero  
and th e i r  s tan d ard  e r ro r s  a re  h igh . When t - t e s t  i s  ap p lied  to  t e s t  th e  
n u l l  hypotheses th a t  th e  in te rc e p t  i s  zero and th e  s lo p e  i s  one fo r
1977 and 1978 m odels, only th e  s lope of 1978 model i s  supported  a t  the
0.05 s ig n i f i c a n t  le v e l .
A nalysis o f S ta b i l i t y
Previous d is c u s s io n  rev ea ls  th a t th e  reduced model i s
2c o n s is te n t over th re e  y ea rs  in  terms of R , th e  number o f s ig n if ic a n t
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v a r ia b le s ,  th e  s ig n s  o f independent v a r ia b le s  and the  m agnitude o f  each
v a r ia b le .  These c r i t e r i a  a re  ru le  o f thumb t e s t s  which a re  s u b je c t  to
change by d i f f e r e n t  re s e a rc h e rs . The main o b je c tiv e  in  th e  use  o f  th i s  
a d d i tio n a l a n a ly s is  i s  to  f in d  w hether th e  d a ta  can be pooled over th re e  
years  w ith  more o b je c tiv e  c r i t e r i a .  I f  th e  t e s t  shows th a t  th e  d a ta  
can be pooled in  terms of in te rc e p ts  and s lo p es  of th e  model, t h i s  f in d ­
ing w i l l  confirm  th e  previous te n ta t iv e  conclusion  th a t  th e  model i s  
c o n s is te n t over d i f f e r e n t  years and, as a r e s u l t ,  i t  can be used as a 
to o l o f p r e d ic t io n  and as a  to o l of s t r u c t u r a l  in te r p r e ta t io n .  Spe­
c i f i c a l l y  th i s  a n a ly s is  i s  used;
(1) to  t e s t  d if f e re n c e  in  in te rc e p ts  (s lo p es  are  assumed co n s ta n t fo r
a l l  p e rio d s)  ,
(2) to  t e s t  d if fe re n c e s  in  a l l  s lopes over d i f f e r e n t  periods of tim e,
(3) to  t e s t  d if fe re n c e s  in  both in te r c e p ts  and slopes s im u ltaneously  
over d i f f e r e n t  periods o f tim e,
(4) to  t e s t  d if fe re n c e s  in  one s lope o f one v a r ia b le  over d i f f e r e n t  
p erio d s  o f  tim e, and
(5) to  t e s t  d if fe re n c e s  in  one s lope o f one v a r ia b le  and in  s lo p es  
to g e th e r  over d i f f e r e n t  perio d s  o f tim e.
Based on th e  reduced model (EQ. V I-1 ) , f iv e  b a s ic  m odels, 
which w i l l  be exp lo red  fu r th e r ,  a re  in tro d u ced .
For 1976 LP = ao + alOG + a2LAl + a3SVl + a4SV2 + aSPRl + a6PR2 (VI-5) 
For 1977 LP = bo + blOG + b2LAl + b3SVl + b4SV2 + b5PRl + b6PR2 (VI-6) 
For 1978 LP = co + clOG + c2LAl + c3SVl + c4SV2 + c5PRl + c6PR2 (VI-7)
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For a combined model fo r  1976 and 1977
LP = do + dlOG + d2LAl + dSSVl + d4SV2 + dSPRl + d6PR2 (VI-8)
For a combined model fo r  1976 and 1978
LP = eo + elOG + e2LAl + eSSVl + e4SV2 + eSPRl + e6PR2 (V I-9)
where :
ao -  a6 a re  c o e f f ic ie n ts  of 1976 model
bo -  b6 a re  c o e f f ic ie n ts  o f 1977 model
CO -  c6 a re  c o e f f ic ie n ts  o f 1978 model
do -  d6 a re  c o e f f ic ie n ts  o f a combined model fo r  1976
and 1977
eo -  e6 a re  c o e f f ic ie n ts  o f a combined model fo r  1976 
and 1978
LP i s  la b o r  p ro d u c tiv ity
OG i s  s c a le
LAI i s  wage
SVl i s  in - s to r e  se rv ic e
SV2 i s  o u t- s to r e  se rv ic e
PRl i s  a d v e r t is in g
PR2 i s  s a le s  promotion
F - te s t  i s  adopted to  answer s p e c if ic  q u e s tio n s . F s t a t i s t i c s  a re  
c a lc u la te d  a s :
-  d f . .  d f„ , =
where
SSEr i s  sum square  e r ro rs  fo r  a  r e s t r i c t e d  model
SSEu i s  sum square e r ro rs  fo r  an u n re s tr ic te d  model
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d f r  i s  degree o f  freedom fo r  a r e s t r i c t e d  model
dfu i s  degree o f freedom fo r  an u n r e s t r ic te d  model
1976 v s . 1977. The f i r s t  q u es tio n  i s  w hether 1976 and 1977
models have th e  same in te r c e p t  w hile a l l  s lo p e s  a re  assumed c o n s ta n t.
The u n re s t r ic te d  model fo r  th i s  qu estio n  i s :
LP = do + dlOG + d2LAl + dSSVl + d4SV2 + dSPRl + d6PR2 + d7D (V I-10)
where D i s  0 fo r  1976 and 1 fo r  1977
The r e s t r i c t e d  model i s :
LP = do + dlOG + d2LAl + dSSVl + d4SV2 + dSPRl + d6PR2 (VI-11)
I f  1976 and 1977 models have th e  same in te r c e p t ,  d7 w i l l  be zero . The 
developed h y p o th e sis  i s :
Ho : d7 = 0 Ha : d7 f  0
As Table VI-10 in d ic a te s ,  n u l l  hypo thesis  i s  n o t r e je c te d  s in ce  th e
c a lc u la te d  F v a lu e  i s  le s s  than the ta b u la te d  F va lue  a t  the 0 .01  le v e l .
In o th e r  w ords, i t  i s  reasonab le  to  conclude th a t  1976 and 1977 models 
have th e  same in te r c e p t .
The n ex t q u es tio n  i s  whether both  models have the  same s lopes 
assuming th a t  the  in te r c e p t  i s  the  same. The u n r e s t r ic te d  model i s :
LP = do + (alOG + a2LAl + aSSVl + a4SV2 + aSPRl + a6PR2) +
(blOG + b2LAl + bSSVl + b4SV2 + bSPRl + b6PR2) (VI-12)
This u n r e s t r ic te d  model i s  te s te d  a g a in s t th e  p rev ious r e s t r ic te d  model
(EQ. V I-11). The s p e c i f ic  hypotheses fo r  th i s  concern i s :
H : a i  = b i  Ha : a i  f  b i  fo r  same i
where i  = 1, 2, 3 , 4 , 5, 6
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Table VI-10 shows th a t  a t  0.01 confidence le v e l  th e re  i s  no 
s tro n g  evidence to  r e j e c t  th e  n u l l  h y p o th e sis . Thus i t  is  concluded 
th a t  both models have th e  same slopes and th e  d a ta  may be pooled fo r  
e s tim a tio n  purposes.
TABLE VI-10 
SUMMARY OF F-TEST FOR 1976 AND 1977
Hypotheses^ F Value Degree o f Freedom
d7 = 0 0.482 1,323
b
a i  = b i 0.841 6,318
b
d7 = 0 , a i  = b i 1.300 7,317
^A ll hypotheses cannot be re je c te d  a t th e  le v e l of 0 .01 .
^ i  = 1, 2 , 3, 4, 5, 6.
The th i r d  q u e s tio n  extends from the p rev ious two q u e s tio n s , 
in te rc e p ts  and s lo p e s  to g e th e r . The u n r e s t r ic te d  model i s ;
LP = (do + d7D) + (alOG + a2LAl + a3SVl + a4SV2 + aSPRl + a6PR2)
+ (blOG + b2LAl + b3SVl + b4SV2 + b5PBl + b6PR2) (VI-13)
I f  the u n re s t r ic te d  model h o ld s , the r e la t io n s h ip s  a re :
For 1976 LP = do +  alOG + a2LAl + a3SVl + a4SV2 + aSPRl + a6PR2 (VI-14)
For 1977 LP = (do + d7) + blOG + b2LAl + b3SVl 4- b4SV2 + bSPRl
+ b6PR2 (VI-15)
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But i f  th e  r e s t r i c t e d  model i s  h e ld , th e  r e la t io n s h ip  i s :
For 1976 and 1977
LP = do + dlOG + d2LAl + dSSVl + d4SV2 + dSPRl + d6PR2 (VI-16)
When in te r c e p t  and s lo p e s  a re  considered  s im u ltaneously , th e  hypothesis 
i s :
Ho : d7 = 0 , a i  = b i  Ha : d7 ^ 0, a i  f  b i  fo r  same i
where i  = 1, 2, 3, 4 , 5 , 6.
Table VI-10 shows th a t  no evidence i s  found to  r e je c t  th e  h y p o th e sis .
When a l l  i t s  hypotheses a re  review ed, the r e s t r i c t e d  model
h o ld s . That i s ,  th e  d a ta  fo r  1976 and 1977 may be pooled fo r  estim a­
t io n  purposes. This f in d in g  im plies th a t  th e  reduced model fo r  1976 
(EQ V I-1) i s  c o n s is te n t  over 1977.
I f  th e  above t e s t s  show s ig n i f i c a n t  evidence to  r e j e c t  the 
n u l l  hy p o th esis  th a t  th e  s lopes of 1976 model are  equal to  tho se  o f 
1977 model, the  fo llo w in g  question  must be answered: Does each slope 
in  the  model have th e  same slope fo r  a v a r ia b le  of th e  corresponding 
model w ith  th e  same in te r c e p t  o r w ith o u t i t ?  The purpose o f  th i s  
q u es tio n  is  to  id e n t i f y  which v a r ia b le  co n trib u te s  the  r e je c t io n  of 
the  h y p o th e s is . But s in c e  the r e s u l t  in d ic a te s  th a t  th e re  e x is t s  a 
s tro n g  evidence to  pool th e  two y ea r d a ta , th is  fu r th e r  s te p  i s  no t 
n ecessary .
1976 v s . 1978. The same lo g ic  fo r  1976 and 1977 a p p lie s  to
th e  1976 and 1978 m odels. The s p e c i f i c  models fo r  th e se  two years are
summarized on Table V I-11, and the summary o f F s t a t i s t i c s  fo r  1976 
and 1978 appear on Table VI-12. The r e s u l t s  fo r 1976 and 1978 show
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th a t  1976 and 1978 d a ta  may be pooled to g e th e r  s in c e  they  share  w ith  the  
same in te r c e p t  and s lo p e s .  In  o th e r w ords, th e  model fo r  1976 holds 
over 1978 as i t  d id  over 1977.
TABLE V I-11
SUMMARY OF THE UNRESTRICTED AND RESTRICTED MODELS 
FOR 1976 AND 1978
R e s tr ic te d  Model
LP = eo + elOG + eZLAl + eSSVl + e4SV2 + eSPRl + e6PR2
U n re s tr ic te d  Models 
In te rc e p t
LP = eo + elOG + e2LAl + eSSVl + e4SV2 + eSPRl + e6PR2 + e7D
Slope
LP = eo + (alOG + a2LAl + aSSVl + a4SV2 + aSPRl + a6PR2) +
(clOG + c2LAl + c3SVl + c4SV2 + cSBRl + c6PR2)
In te rc e p t  and Slope
LP = eo + e7D + (alOG + a2LAl + a3SVl + a4SV2 + aSPRl + a6PR2)
+ (clOG + c2LAl + c3SVl + c4SV2 + cSPRl + c6PR2)
140
TABLE VI-12
SUMMARY OF F-TEST FOR 1976 AND 1978
F ValueHypotheses Degree o f Freedom
0.036 1,315
1.248 6,310a i  = c i
1.387 7,309e7 = 0 , a i  = c i
A ll hypotheses cannot be re je c te d  a t  th e  le v e l  of 0.01
CHAPTER VII
SUMMARY
This l a s t  ch ap te r c o n s is ts  o f  th re e  s e c t io n s .  I t  begins by 
p re se n tin g  a summary o f th e  em p irica l f in d in g s . Secondly, m anagerial 
im p lic a tio n s  a re  made w ith  re sp e c t to  the  r e t a i l i n g  in d u s try . The 
l a s t  s e c tio n  p re se n ts  s e v e ra l sug g estio n s  f o r  fu tu re  re se a rc h .
Summary o f F indings 
Based on th e  p rev ious s tu d ie s  in  p ro d u c t iv i ty ,  a p ro d u c tiv ity  
model i s  developed and te s te d  e m p ir ic a lly . The main fe a tu re  o f th i s  
model i s  th a t  th e  v a ria n c e  in  lab o r p ro d u c tiv ity  can be exp lained  by 
th re e  b locks o f  d e te rm in an ts ; b u sin ess  h e a l th ,  o rg a n iz a tio n a l s t r u c tu re  
and b u s in ess  d e c is io n  v a r ia b le s  which them selves c o n s is t  of m arketing 
d ec is io n  v a r ia b le s  and la b o r  re la te d  v a r ia b le s .
Before the  hypotheses a re  te s t e d ,  t h i s  study  analyzes th e  
fu n c tio n a l r e la t io n s h ip  between la b o r p ro d u c tiv i ty  and i t s  a s so c ia te d  
v a r ia b le s  and i t  a lso  a ttem pts to  determ ine i f  th e re  i s  any d if fe re n c e s  
among d i f f e r e n t  m easures o f  inpu t and o u tp u t.
When two forms., a  l in e a r  form and lo g  foirm, a re  compared, th e  
r e s u l t  in d ic a te s  th a t  a log  form p rov ides a b e t t e r  exp lan a tio n  o f the  
v a ria n ce  o f  p ro d u c tiv ity .  This fin d in g  j u s t i f i e s  the  previous use of 
a log form in  sea rch in g  fo r  p ro d u c tiv ity  d e te rm in an ts .
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Two s e p a ra te  t e s t s  a re  conducted to  in v e s t ig a te  th e  s im i la r i ty  
of d i f f e r e n t  m easures o f p ro d u c tiv ity . The f i r s t  t e s t ,  z e ro -o rd e r p a i r ­
wise c o r r e la t io n  c o e f f ic ie n t  t e s t ,  shows th a t  th e  examined s ix  m easures 
a re  no t d ra m a tic a lly  d i f f e r e n t .  In  th e  second t e s t ,  th e  two most com­
monly used m easures o f ou tpu t a re  f u r th e r  exp lo red . When value  added 
and s a le s  a re  adopted as a  measure o f o u tp u t, th e  re g re ss io n  model 
shows th a t  bo th  m easures have s im ila r  ex p lan a to ry  powers o f the  v a r ia n c e  
o f p ro d u c tiv ity .
The p ro d u c tiv ity  model i s  th e  fou n d a tio n  o f 15 hypotheses.
The a n a ly s is  o f 1976 d a ta  shows th a t  o u t o f 15 hypotheses, only  th e
h y po thesis  concern ing  s ix  v a r ia b le s  were supp o rted . They a re : s c a le ,
wages, two s e rv ic e  le v e ls  and two prom otional v a r ia b le s .  The reduced
model based on th e se  s ix  v a r ia b le s  i s  f u r th e r  explored  to  f in d  w hether
2th i s  model i s  c o n s is te n t  over th ree  y e a rs  in  term s o f R , b i  v a lu e , 
s ig n s  of v a r ia b le s  and th e  number o f s ig n i f i c a n t  v a r ia b le s .  The r e s u l t  
shows th a t  th e  model i s  s ta b le  over th re e  y e a rs .  B esides th i s  r u le  o f 
thumb, a more o b je c t iv e  s t a t i s t i c a l  a n a ly s is  i s  conducted.
The main purpose o f using  th i s  a d d i t io n a l  s t a t i s t i c a l  a n a ly s is  
i s  to  determ ine i f  th e  d a ta  of 1976, 1977 and 1978 can be pooled w ith  
re sp e c t to  in te r c e p ts  and s lo p es . The r e s u l t  confirm s th a t  over a  
th re e  y ear p erio d  th e  reduced model i s  c o n s is te n t .
The reduced model based on 1976 d a ta  i s  a lso  used to  f in d  how 
c o n s is te n t th e  developed model i s  w ith  th e  a c tu a l  d a ta . The a n a ly s is  
of the  mean square  e r r o r  re v e a ls  th a t  th e  mean square e r ro r  o f th e  
model i s  alm ost id e n t ic a l  w ith  th a t  o f th e  a c tu a l  d a ta . For th i s  p u r­
pose, an o th e r a n a ly s is ,  a comparison o f th e  p re d ic te d  la b o r p ro d u c tiv i ty
143
w ith th e  a c tu a l  la b o r  p ro d u c tiv ity , i s  made. The f in d in g  i s  th a t  the  
p re d ic te d  la b o r  p ro d u c tiv ity  i s  c lo se  to  th e  a c tu a l  lab o r p ro d u c tiv ity .  
But th e  r e s u l t  i s  no t s a t i s f a c to r y ,  s in c e  th e  s t a t i s t i c a l  a n a ly s is  sup­
p o rts  only th e  s lo p e  o f th e  1978 model.
The adop ted  s t a t i s t i c a l  method, re g re s s io n  a n a ly s is , r e q u ire s  
p reca u tio n  reg a rd in g  s t r u c tu r a l  in t e r p r e ta t io n  o f th e  model, when m u lti-  
c o l l in e a r i ty  i s  p re s e n t .  Thus th i s  s tudy  t r i e s  to  f in d  the  e x is te n c e  
of m u l t ic o l l in e a r i ty  in  th e  model by u s in g  th re e  ru le s  o f thumb. The 
f i r s t  two m ethods, ze ro -o rd e r  p a irw ise  c o r r e la t io n  and p a r t i a l  c o r re la ­
t io n ,  show th a t  th e  model con ta in s  no m u l t ic o l l in e a r i ty .  But th e  th i r d  
method, th e  exam ination  o f th e  c o e f f ic ie n t  o f m u ltip le  d e term ina tion  
between each independent v a r ia b le  and the  rem aining independent v a r i ­
a b le s , shows th a t  th e re  e x is t s  m u l t ic o l l in e a r i ty .  This s tudy  does no t 
tak e  a  f u r th e r  s te p  to  e lim in a te  m u l t ic o l l in e a r i ty ,  s in c e  two o u t of 
th re e  ru le s  o f thumb in d ic a te d  no p resence o f m u l t ic o l l in e a r i ty  and th e  
exam ination o f c o n s is te n cy  of th e  model i s  s a t i s f a c to r y .
M anagerial Im p lic a tio n s
B efore d isc u ss in g  th e  m anagerial im p lic a tio n s  o f t h i s  s tudy , 
i t  i s  n ecessary  to  reem phasize the  im portance o f  a balance o r  a  coo rd i­
n a tio n  o f a l l  m arketing  e f f o r ts  to  ach ieve  a d e s ire d  g o a l. M arketing 
e f f o r t s  can be compared w ith  an o rc h e s tra .  I f  a member o f an o rc h e s tra  
m isp lays a n o te , th e  harmony in  th e i r  p lay  i s  d is to r te d .  C onsequently , 
the  o v e ra l l  perform ance of th i s  team i s  f a r  le s s  than  o therw ise  reg a rd ­
le s s  of th e  e x c e lle n t  p lay  done by th e  rem aining members. The degree 
o f im pact by th e  uncoord inated  e f f o r t s  in  m arketing is  le s s  v i s ib l e  in  
th e  s h o r t- ru n , b u t  in  th e  long-run  i t  i s  a m a tte r of s u rv iv a l a f t e r  the
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uncoord inated  e f f o r t s  have been accum ulated. Thus th i s  s tudy  suggests  
th a t  the  c o rn e rs to n e  o f th e  fo llow ing  m anageria l im p lic a tio n s  i s  th e  
co o rd in a tio n  o f m arketing e f f o r t s  from th e  top to  bottom and from 
a d v e r t is in g  through m erchandise d isp la y in g .
This s tu d y  suggests  th re e  fundam ental s te p s  to  improve lab o r 
p ro d u c tiv ity .
1) S ta r t  to  measure la b o r p ro d u c tiv ity .
2) Id e n t i f y  determ inan ts of p ro d u c tiv ity .
3) Develop and implement a s t r a te g y  based on th e  id e n t i f ie d  
d e te rm in a n ts .
As Vereen (1978, pp. 54-57) recommends, i f  a s to r e  does no t u t i l i z e  
lab o r p ro d u c tiv ity  as a measure of i t s  perform ance, then  by m erely 
beginning  to  m easure la b o r p ro d u c tiv ity  i t  can improve p ro d u c tiv ity  
d r a s t i c a l l y  w ith  minimal c o s t and e f f o r t .  This f i r s t  s tep  i s  a p re­
r e q u is i te  co n d itio n  fo r  the n ex t two s te p s ,  and, consequen tly , a s to re  
which is  concerned w ith  i t s  perform ance must s t a r t  im m ediately to  
measure la b o r p ro d u c tiv ity .
Since th e  second s te p ,  id e n tify in g  p ro d u c tiv ity  d e te rm in an ts , 
has been conducted in  Chapter VI, the  fo llow ing  d iscu ss io n  emphasizes 
th e  th i r d  s te p , th e  development and im plem entation  o f  a s t r a te g y  based 
on the s ix  confirm ed v a r ia b le s .
The f i r s t  s ig n i f ic a n t  v a r ia b le  i s  s c a le  o f s to r e .  S ince th e  
d ec is io n  on s to r e  s iz e  re q u ire s  th a t  a  lon g -te rm  commitment be made, i t  
i s  n ecessary  to  tak e  e x tra  p recau tio n  b e fo re  reach in g  any d ec is io n  
about th i s  v a r ia b le .  The em p irica l f in d in g  shows th a t  s c a le  of s to re  
has a n e g a tiv e  a s s o c ia t io n  w ith  la b o r p ro d u c tiv ity .  As s c a le  o f s to re
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in c re a se s  by one p e rc e n t, th e  lab o r p ro d u c tiv i ty  w i l l  drop by 1.043 
p e rc e n t. This r e s u l t  i s  based  on th e  assum ption th a t  th e  o th e r v a r ia b le s  
in  the  model a re  c o n s ta n t .
I f  a s to re  cannot change s e v e ra l v a r ia b le s  r e la te d  to  s c a le  of 
s to r e ,  then  i t s  la b o r  p ro d u c tiv ity  w i l l  drop w ith  th e  expansion o f i t s  
s iz e .  In  o th e r  w ords, th e re  i s  no assu rance of h ig h e r  la b o r p ro d u c tiv ­
i t y  by in c re a s in g  th e  s c a le  of a s to r e .  In o rd e r  to  reduce th e  r i s k  of 
low er la b o r  p ro d u c tiv ity  as s to re  s iz e  in c re a s e s ,  management must con­
s id e r  th re e  o th e r  v a r ia b le s :  management e f f ic ie n c y ,  in - s to r e  se rv ic e
and c a p i ta l  in t e n s i ty .  In  s h o r t ,  th e  e m p iric a l r e s u l t s  suggest th a t  i f  
a firm  wants to  have in c re ased  la b o r p ro d u c tiv ity  as i t  in c re a se s  s to re  
s iz e ,  then  i t  must a ls o  in c re a se  i t s  management e f f ic ie n c y ,  in c re a se  
i t s  c a p i ta l  to  la b o r  r a t i o s ,  and reduce in - s to r e  s e rv ic e  ( th a t  i s ,  to 
u t i l i z e  more s e l f - s e r v ic e  m erchandising m ethods).
The n ex t m anageria l im p lic a tio n  is  drawn from wage r a te s .  The 
e m p irica l a n a ly s is  su p p o rts  th e  hypo thesis th a t  wage r a te s  have a p o s i­
t iv e  r e la t io n s h ip  w ith  la b o r  p ro d u c tiv ity . I t  a lso  shows th a t th e  
hardw are r e t a i l  in d u s try  u t i l i z e s  i t s  la b o r to  maximize p r o f i t s  s in ce  
th e  e l a s t i c i t y  o f t h i s  v a r ia b le  i s  n ear one. This f in d in g  re in fo rc e s  
th e  need in  th e  hardw are in d u s try  to  r e c r u i t  h ig h  q u a l i ty  lab o r and pay 
com petitive  wages to  improve la b o r p ro d u c tiv ity .  This i s  because the 
c o n tr ib u tio n  to  la b o r  p ro d u c tiv ity  by h igh  q u a l i ty  employees i s  g re a te r  
than th e i r  co s t and in  th i s  p a r t i c u la r  in s ta n c e  wages a re  regarded  as a 
barom eter o f e x p e rie n c e , t r a in in g  and educa tion  of employees. The l a s t  
comment on th i s  v a r ia b le  i s  th a t  a s to r e  manager must keep tra c k  of 
perform ance by comparing la b o r  p ro d u c tiv ity  w ith  th e  average la b o r
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p ro d u c tiv ity  o f  th i s  in d u s try . Furtherm ore, by m easuring la b o r  
p ro d u c tiv ity  o f  each employee, a s to r e  can determ ine who is  w orthy of 
h i s  wages and who i s  n o t ,  and through th i s  in fo rm ation  i t  can re p la c e  
low p ro d u c tiv ity  employees w ith  h igh  p ro d u c tiv ity  employees. The con­
sequence o f  r e ta in in g  only h igh  p ro d u c tiv ity  employees is  th a t  a s to re  
can o p e ra te  w ith  le s s  employees and i t s  la b o r p ro d u c tiv ity  can be 
im proved.
The n e x t to p ic  in  m anagerial im p lic a tio n s  is  r e la te d  to  
s e l f - s e r v ic e .  The em p irica l r e s u l t  shows th a t  both  in - s to r e  s e rv ic e  
and o u t- s to r e  s e rv ic e  have a n eg a tiv e  r e la t io n s h ip  w ith lab o r produc­
t i v i t y .  S p e c i f ic a l ly ,  as a s to re  in c re a se s  i t s  in - s to r e  s e rv ic e  
(measured by th e  number o f employees d iv id ed  by square f e e t )  by one 
p e rc e n t, la b o r  p ro d u c tiv ity  w i l l  drop by 0.126 percen t when o th e r  v a r­
ia b le s  a re  c o n s ta n t. Another s e rv ic e  le v e l  a lso  has a n e g a tiv e  im pact 
on la b o r p ro d u c tiv ity ;  as a s to r e  in c re a se s  i t s  o u t-s to re  s e rv ic e  
(measured by th e  d e liv e ry  exp en d itu res  d iv ided  by n e t s a le s )  by one 
p e rc e n t, i t s  la b o r  p ro d u c tiv ity  w i l l  d ecrease  by 1.047 p e rc e n t. These 
two v a r ia b le s  confirm  th a t  th e  r e t a i l  hardware in d u stry  i s  on th e  way 
to  s e l f - s e r v ic e  and th is  in d u s try  can fu r th e r  in c re ase  i t s  la b o r  p ro ­
d u c t iv i ty  by co n tin u in g  to  adopt th e  concept o f s e l f - s e r v ic e .
Since i t  i s  no t easy to  change from a fu l l - s e r v ic e  s to r e  to  a 
s e l f - s e r v ic e  s to r e  o v e rn ig h t, th i s  s tu d y  recommends th a t  a  f u l l - s e r v i c e  
s to r e  co n s id e r e lim in a tin g  o u t- s to r e  s e rv ic e  and become a s to r e  which 
p rov ides a r e l a t i v e ly  low le v e l  o f in - s to r e  s e rv ic e  w ith no o u t- s to r e  
s e rv ic e .  This slow change w i l l  m inim ize th e  r e s is ta n c e  from i t s  
custom ers and h e lp  to  in c re a se  i t s  la b o r  p ro d u c tiv ity  by removing
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o u t- s to r e  s e rv ic e  which i s  a key o b s tru c t io n  to  improved la b o r  
p ro d u c tiv ity .  In  th i s  p rocess a s to r e  manager must convince i t s  cus­
tomers to  acc ep t reduced s e rv ic e  in  re tu rn  fo r  lower p r ic e s .  A fte r  a 
c a re fu l a n a ly s is  i s  made o f th e  perform ance of th is  change, th e  s to re  
can expand to  a  s e l f - s e r v ic e  s to r e .
The l a s t  m anagerial im p lic a tio n  i s  concerned w ith  m arketing 
p rom otional v a r ia b le s ,  a d v e r t is in g  and s a le s  prom otion. A d v ertis in g  is  
found to  have a  n eg a tiv e  r e la t io n s h ip  w ith  la b o r p ro d u c tiv ity .  As a 
s to r e  in c re a s e s  th e  r a t i o  o f a d v e r t is in g  expend itu res to  in v en to ry  by 
one p e rc e n t,  i t s  la b o r p ro d u c tiv ity  d e c lin e s  by 0.064 p e rc e n t.  Three 
e x p la n a tio n s  a re  suggested  in  th i s  paper fo r  th is  n eg a tiv e  a s s o c ia t io n . 
F i r s t ,  in  i t s  m easure, no c o n s id e ra tio n  is  given to the  c a rry -o v e r 
e f f e c t  o f a d v e r t is in g .  Second, i t s  measure assumes th a t  th e  q u a n tity  
of a d v e r t is in g ,  th e  amount o f a d v e r t is in g  ex p en d itu res , i s  e q u iv a len t 
to  the q u a l i ty  o f  a d v e r t is in g . In  r e a l i t y ,  th is  assum ption i s  o ften  
no t j u s t i f i e d .  T h ird , a lthough  an in te n s iv e  a d v e r t is in g  campaign b rings  
h igh  s a le s  and h igh  in v en to ry  tu rn o v e r , th e  r e s u l t  o f h igh  inven to ry  
tu rn o v er may be th e  lo ss  o f lo y a l  custom ers due to  s to c k o u t. The 
s e q u e n tia l  e f f e c t  may cause lower la b o r  p ro d u c tiv ity  by reducing  value 
added.
These suggested  ex p lan a tio n s  suggest th e  hardw are in d u s try  may 
s t a r t  to  t r e a t  a d v e r t is in g  as a c a p i ta l  investm ent r a th e r  than  as a one 
tim e e x p e n d itu re . Another im p lic a tio n  l i e s  in  the  im portance o f c rea­
t iv e  a d v e r t is in g .  C rea ting  a d v e r t is in g ,  based on w e ll d e fin e d  purpose, 
im ag in a tio n  and lo g ic a l  th in k in g , ach ieves the  o b je c tiv e  of a d v e r t is in g  
a t  low er c o s t th an  o th e rw ise . T h ere fo re , th e  hardware r e t a i l  in d u s try
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must em phasize c re a tiv e  a d v e r t is in g  r a th e r  than  the  volume of 
a d v e r t is in g . Another im p lic a tio n  o f a d v e r t is in g  l i e s  in  a  s to ck o u t 
problem . One o f th e  e f f e c t s  o f an in te n s iv e  a d v e r t is in g  campaign may 
be the  la c k  o f  coo rd ina ted  e f f o r ts  in  a f irm . Thus, b e fo re  a s to re  
s t a r t s  s p e c ia l  a d v e r t is in g  o f p ro d u c ts , i t  must schedule ahead to  c a rry  
enough in v e n to ry  to  match i t s  expected s a le s  volume.
A nother s ig n i f i c a n t  prom otional v a r ia b le  i s  s a le s  prom otion. 
When s a le s  prom otion i s  measured by the  r a t i o  o f d isco u n t s a le s  to  n e t 
s a le s ,  th e  a n a ly s is  e s tim a te s  th a t  when a  s to r e  in c re ase s  s a le s  promo­
t io n  by one p e rc e n t, i t s  la b o r p ro d u c tiv ity  w i l l  in c re a se  by 0.023 p e r­
cen t. The model in d ic a te s  th a t  in  th e  s h o r t  run s a le s  promotion i s  a 
more e f f e c t iv e  v e h ic le  to  improve la b o r  p ro d u c tiv ity  than a d v e r t is in g . 
Thus th e  hardw are r e t a i l  in d u s try  can improve i t s  la b o r p ro d u c tiv ity  
by u sing  v a r io u s  s a le s  prom otion methods such as q u a n tity  d isco u n t, 
seaso n a l d is c o u n t, cash d isco u n t and coupons. I f  th e se  s a le s  prom otion 
methods a re  used  a t  a p roper tim e, they w i l l  be a good mode to  o b ta in  
h ig h e r la b o r p ro d u c tiv i ty  as w e ll as to  manage in v en to ry .
S uggestions fo r  F u tu re  Research 
S ev era l su g g es tio n s  fo r  fu tu re  re s e a rc h  in  p ro d u c tiv ity  are  
made in  th i s  f i n a l  s e c t io n .
The p ro d u c tiv i ty  model in  th i s  s tu d y  i s  based on d e c is io n  
making v a r ia b le s ,  b u s in ess  h e a lth  and o rg a n iz a tio n a l s t r u c tu r e .  This 
s tudy  assumes th a t  most b u t n o t a l l  v a r ia n c e  in  la b o r  p ro d u c tiv ity  in  
th e  hardware r e t a i l i n g  in d u s try  can be ex p la in ed  by th i s  model. There 
i s ,  th e re fo re ,  room to  improve th e  p ro d u c tiv ity  model. One su g g estio n  
to  improve th e  model i s  to  inc lu d e  two types o f determ inan ts to g e th e r .
149
d e c is io n  making v a r ia b le s  and f irm s ' u n c o n tro lla b le  v a r ia b le s .  The 
reason  fo r  th i s  su g g estio n  l i e s  in  th e  f a c t  th a t p rev ious s tu d ie s  in  
p ro d u c tiv ity  found th a t  exogenous v a r ia b le s  a lso  have a p re d ic t iv e  and 
ex p lan a to ry  power fo r  p ro d u c tiv ity . Consequently, i f  a model considers 
d e c is io n  making v a r ia b le s  and some exogenous v a r ia b le s  to g e th e r ,  la b o r  
p ro d u c tiv ity  can be b e t t e r  understood .
The e m p ir ic a l p a r t  o f th i s  s tu d y  focuses on r e t a i l i n g  in  th e  
hardware in d u s try .  A fu tu re  s tu d y  may expand i t s  scope to  w ho lesa ling  
and to  o th e r  in d u s tr ie s  to  f in d  w hether any s ig n if ic a n t  d if fe re n c e  
e x i s t s .  For in s ta n c e , a fu tu re  s tu d y  may conduct re se a rc h  to  f in d  th e  
d if fe re n c e  o f  p ro d u c tiv ity  d e term inan ts  across two in d u s t r i e s ,  and two 
le v e ls  o f m arketing  channels, w h o lesa lin g  and r e ta i l i n g  sim u ltan eo u sly . 
These s tu d ie s  may draw more g e n e ra l conclusions than most p rev ious 
s tu d ie s  in  p ro d u c tiv ity .
As m entioned e a r l i e r ,  th e  u lt im a te  goal in  p ro d u c tiv ity  
measurement and ex p lan a tio n  must be  t o t a l  fa c to r  p ro d u c tiv ity  ra th e r  
than s in g le  f a c to r  p ro d u c tiv ity .  T h ere fo re , in  th e  fu tu r e ,  more em piri­
c a l  s tu d ie s  a re  needed using  t o t a l  f a c to r  p ro d u c tiv ity  a f t e r  i t s  concept 
and measurements a re  c r y s ta l l iz e d .
In  th e  study  of p ro d u c tiv ity  d e te rm in an ts , no g e n e ra l model 
e x i s t s .  This i s  because no a ttem p t has been made to  compare se v e ra l 
models on th e  b a s is  o f th e  same d a ta . W ithout such a m odel, i t  is  
more d i f f i c u l t  to  improve p ro d u c tiv ity .  Thus, ano ther su g g es tio n  fo r  
fu tu re  re se a rc h  i s  to  compare s e v e ra l  p ro d u c tiv ity  models on th e  bases 
of th e  same d a ta  to  f in d  a g en era l model fo r  p ro d u c tiv ity .
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